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EXECUTIVE SUMMARY

The U.S. Army Corps of Engineers (USACE) Omaha District was requested by the U.S.
Environmental Protection Agency (USEPA) to develop a detailed design for the selected
remedial action at the Himco Dump Superfund Site as set forth in the Record of Decision
(ROD). As part of the design effort, the USEPA requested that additional sampling studies be
conducted to supplement the available technical data and to provide the necessary information
to more fully characterize the site conditions.

Field work was conducted from July 31 through October 21, 1995. Field work performed
included a soil gas survey, a monitoring and residential well survey, the completion of 12 soil
borings and the installation of monitoring wells in all of these borings, geotechnical sampling
of soils, and analytical testing of ground water from all of the newly installed monitoring wells
and 7 of the existing monitoring wells.

Ground water was encountered from approximately 3 to 16 feet below ground surface at
elevations ranging from 751 to 757 feet Mean Sea Level (MSL). Ground water elevations
showed a relatively flat horizontal hydraulic gradient (average of 0.001 feet/feet) trending south
to southeast in the shallow and intermediate portions of the water table aquifer.

In general, the analytical results from the Pre-Design investigation confirmed and extended the
analytical findings of the Remedial Investigation (RI) in that contaminants in the ground water
attributable to the Himco Site continue to migrate off-site. Ground water quality both up and
down gradient of the Himco Site does not appear to have changed significantly since the RI
sampling event with regards to Metals, Volatile Organic Compounds (VOCs), Semi-Volatile
Organic Compounds (SVOCs), and Pesticides/Polychlorinated Biphenyls (PCBs).

During the field investigation, construction debris was encountered in borings for monitoring
wells WT116A and WT116B. Ground water samples from monitoring well WT116A yielded
detects of Benzene at 15 ug/L, which is above the current MCL of 5 ug/L, and numerous
previously unreported SVOCs. This data suggests that portions or all of the construction debris
area may contain higher levels of contamination than previously recognized and/or a release is
occurring from the landfill and is travelling in the ground water beneath the construction debris
area.
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1.0 INTRODUCTION
1.1 General

This document is prepared as the Pre-Design Technical Memorandum (TM) of findings for
studies conducted at the Himco Dump Superfund Site (Himco), located in Elkhart County,
Elkhart, Indiana (Figure 1-1). The purpose of this TM is to present a summary of the sampling
and analytical activities conducted by the U.S. Army Corps of Engineers (USACE) Omaha
District from July 31 through October 21, 1995, along with the findings.

1.2 Project Objective

The major objective of this Pre-Design study (referred to as Remedial Design/Remedial Action
Field Activities in the Final Field Sampling Plan) was to gather additional chemical data in order
to determine whether ground water quality at the Himco Site has deteriorated since the last
sampling round was conducted. The last sampling round occurred during Phase II of the
Remedial Investigation (RI) in September of 1991. Site specific sampling objectives are
presented in Section 4.0, Site Investigation Tasks. All activities for this project were conducted
in accordance with provisions of the Comprehensive Environmental Response, Compensation, and
Liability Act/Superfund Amendments and Reauthorization Act of 1986 (CERCLA/SARA), and
in accordance with appropriate requirements of the National Contingency Plan (NCP).

1.3 Investigation Tasks
To fulfill the project objective outlined above, the following tasks were completed:

. Review and evaluation of the Remedial Investigation/Feasibility Study (RI/FS)
Report (Donohue, 1992) and the Record of Decision (ROD)(EPA, 1993).

. Visual site inspection.

. Preparation of a Field Sampling Plan (FSP) Addendum by USACE personnel, and
Quality Assurance Project Plan (QAPP) and Site Safety and Health Plan (SSHP)
Addendums by RUST personnel. RUST was contracted by the USACE Omaha
District to complete the QAPP and SSHP Addendums due to a shortage of
personnel to perform the work in-house.

. Examination and documentation of the condition of 23 existing monitoring wells
and 5 residential wells.

. Drilling and sampling of twelve soil borings, and the installation of ground water
monitoring wells in each of these borings.

1-1
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. Measuring the depth to ground water and obtaining ground water elevation data
from 18 existing monitoring wells and 12 newly installed wells.

. Ground water sampling of 19 new and existing monitoring wells.
. Evaluation of physical and chemical data.

These completed tasks resulted from an Interagency Agreement between the USACE Omaha
District and the U.S. Environmental Protection Agency (USEPA) Region 5.

1.4 Report Organization

This TM presents all aspects of work conducted by the USACE Omaha District to date at the
Himco Site. This includes planning and implementation of the field investigations program,
laboratory analyses, data reduction, and qualitative data evaluation. The remainder of this TM
is organized into seven sections. Those sections of this TM which reference back to the RI
Report for a full discussion of the subject matter include Section 2.0 (Site Background and
History), and Section 3.0 (Previous Investigations). Section 4.0 of this TM describes those field
activities conducted in the course of the USACE Omaha District’s field investigations. Section
5.0 presents site specific data and observations on the hydrogeology, along with summaries of
the analytical program and physical tests. Section 6.0 describes the Quality Control (QC)
activities and procedures in the field and laboratory, and the usability of the resulting data set.
Section 7.0 presents the USACE Omaha District’s conclusions. The references cited in the text
are listed in Section 8.0.



'

2.0 SITE BACKGROUND AND HISTORY

A full discussion on the background and history of the Himco Site, including physical
characteristics of the site area, is provided in the Final Remedial Investigation Report, Volume
1 (Donohue, 1992).



e

3.0 PREVIOUS INVESTIGATIONS

A full discussion on the nature and extent of contamination as defined from previous
investigations is provided in the Final Remedial Investigation Report, Volume 1 (Donohue, 1992).

3-1
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4.0 SITE INVESTIGATION TASKS

This section presents an overview of the sampling activities conducted by USACE Omaha District
personnel from July 31 through October 21, 1995 for the Pre-Design field investigation.
Sampling and analysis activities were performed in accordance with procedures contained in the
approved FSP (USACE, 1995) and QAPP (RUST, 1995) Addendums. Deviations from the
FSP/QAPP Addendums and/or the original documents they amend, and problems encountered in
the field are discussed below. All soil samples collected for geotechnical analyses, along with
water samples from a 4,000-gallon poly tank used during this field investigation, were submitted
to the USACE Omaha District (MRO) Laboratory for analyses. All ground water samples
collected for organic analyses were sent to Ross Analytical Services, Inc., Strongsville, Ohio.
All ground water samples collected for inorganic analyses were sent to American Analytical and
Technical Services, Baton Rouge, Louisiana.

4.1 Sampling Objectives

The major objective of this Pre-Design study at the Himco Site was to collect additional chemical
data in order to determine whether ground water quality has deteriorated since the last sampling
round was conducted. The last sampling round occurred during Phase II of the RI in September
of 1991. A secondary objective of this field study was to obtain the necessary information for
design of a landfill gas collection system. Matrix and site specific sampling objectives included
collecting additional data to:’

Subsurface Soil

. Further characterize the stratigraphy and physical properties of the soils.

. Assess the occurrence and levels of methane gas generation.

Ground Water

. Characterize concentrations of organic and inorganic contaminants within the
shallow and intermediate portions of the water table aquifer south and east
(downgradient) of the landfill boundary.

. Evaluate whether levels of inorganic contamination existing in ground water
within the shallow and intermediate portions of the water table aquifer are a result
of site activities at the Himco Site of if they are representative of natural
background levels.

. Further assess the occurrence of ground water in the shallow and intermediate

portions of the water table aquifer underneath and immediately adjacent to the
Himco Site.

4-1



4.2 Sampling Program

The following field activities were intended to meet the sampling objectives listed above. The
location of all monitoring and residential wells sampled/surveyed during this field investigation
are shown in Figure 4-1. A final copy of the report documenting field activities and results for
the soil gas sampling was submitted to USEPA Region 5 in the 30% Design Analysis package
(dated September 1995), and is not included in this memorandum.

4.2.1 Monitoring and Residential Well Survey

Prior to the installation of any new monitoring wells, a survey of all existing monitoring wells
within and immediately adjacent to the Himco Site, along with certain residential wells to the
south of the Himco Site along County Road 10, was performed. This included the following:
WTBI1, WTB2, WTB3, WTB4, WTCP1, WTE1, WTE2, WTE3, WTMI1, WIM2, WT01, WTP1,
WT101A, WT101B, WT101C, WT102A, WT102B, WT102C, WT103A, WT104A, WT105A,
WT106A, WT111A, RW-06, RW-07, RW-08, RW-09, and RW-10. Monitoring wells C1, C3,
and C4 were found to have been abandoned between November 12, 1985 and April 17, 1986
(Duwelius and Silcox, 1991). Monitoring wells WTD1, WTD2, WTD3, and WTNI1 were also
not included in the survey as they could not be located in the field. It is believed that these wells
have been abandoned although no record or visual evidence of abandonment exists. Access to
residential wells RW-01 and RW-02 was denied by the landowner. Residential wells RW-04 and
RW-05 could not be located. According to the property owner, these wells may exist underneath
a portion of their residential structure. The approved FSP Addendum indicated the possible
existence of a shallow residential well on the -property in addition to the deep well. No
evidence of this additional well was found.

The monitoring well survey consisted of visually inspecting the protective casing, riser, and
bollards. Locks that were present on the protective casings were cut and replaced so that all
locks were keyed alike. A water level measurement was taken with an electronic water level
indicator, and the depth to the bottom of the well was measured using a weighted tape. A 5-foot
long by 1.25-inch nominal diameter polyvinyl chloride (PVC) pipe filled with clean filter pack
sand and capped at both ends was then lowered down the riser of all monitoring wells except
WT106A in order to ensure that each well was plumb, aligned, and that a ground water sampling
pump could be lowered down the well to the screened interval. A 3-foot long by 1.5-inch
nominal diameter disposable bailer was used to check the alignment of monitoring well WT106A.
The survey of this monitoring well was performed near the end of all field activities associated
with the Himco Site due to problems in obtaining the access agreement in a timely fashion.

The residential well survey consisted of visually inspecting the well head and interior of the
casing if it could be opened; however, no measuring equipment was introduced into any of the
wells. Photographs of all monitoring and residential wells or their associated pump/piping may
be found in Appendix A of this document.

42
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A summary of the monitoring and residential well survey is located in Table 4-1. In general, all
the existing monitoring wells installed during the RI were found to be in good condition;
however, suitable concrete well pads were not noted at any of these wells. A protective bollard
was replaced at WT101B, and one was added at WT105A. All existing USGS wells with above-
ground completions were also found to be in good condition, although these wells did not have
outer protective casings, bollards, or a concrete well pad. None of the USGS wells with flush-
mount completions appeared to have manholes which were properly grouted in. In addition, all
of these flush-mount wells had a considerable amount of soil inside the manhole. Protective
casings and bollards were installed at the following USGS wells which were recommended for
future ground water monitoring: WTB1 through WTB4, WTE1, and WTE3. USACE had
recommended that the manhole be replaced at WTOI1; however, this was inadvertently
overlooked. Should this well be used for future ground water monitoring as recommended by
the USACE, then the manhole should be replaced and a locking well cap installed. A total of
five wells were abandoned during this Pre-Design field effort. USGS monitoring wells WTE2
and WTP1 were abandoned due to obstructions located approximately 8.4 and 6.2 feet,
respectively, below the top of the well riser. USGS wells WTCP1, WTM1, and WTM2 were
abandoned as they were located within or immediately adjacent to the landfill. In addition,
accumulated sediment in the screened interval of monitoring wells WTB2, WTB3, WTE3, and
WT102C was removed.

Residential wells RW-06 and RW-07 have apparently been capped and no further action is
required. Wells RW-08 and RW-09 are no longer in use, and it is recommended that these wells
be abandoned. Well RW-10 is currently used by the landowner for watering their lawn and
garden, and no further action is recommended as this well appears to be in good condition and
constructed properly.

4.2.2 Soil Borings/Sampling for Monitoring Wells

A total of twelve soil borings were drilled and sampled at various locations around the Himco
Site for the installation of monitoring wells. Originally, eleven soil borings/monitoring wells
were proposed. Boring/well WT113B was added as a replacement for WTD3, which had been
determined during the well survey to have been abandoned in the past. Borings for monitoring
wells WT114A and WT114B were relocated approximately 140 feet from their original proposed
location to the east side of John Weaver Parkway (Nappanee Street Extension) after encountering
the calcium sulfate layer and landfill refuse while drilling at the original staked location. The
original boring for monitoring well WT117B was abandoned due to difficulties in setting the
subsurface casing. A new boring for the monitoring well was completed approximately 10 feet
south of the first location.

All borings were completed with a Gus Pech 1100C truck-mounted drilling rig. Shallow
monitoring well borings were drilled using 4 1/4-inch inside diameter (I.D.) hollow-stem augers,
and intermediate monitoring well borings were drilled using 6 1/4-inch [.D. hollow-stem augers.
The approved FSP Addendum called for the use of a CME continuous sample tube to obtain soil
samples. This sampler was used for a portion of the first boring drilled (WT113B), then was

4-4



HIMCO DUMP SUPERFUND SITE
ELKHART,

TABLE 4-1
SUMMARY OF MONITORING AND RESIDENTIAL WELL SURVEY
PRE-DESIGN TECHNICAL MEMORANDUM

INDIANA

(1)
WELL] CONDITION WATER LEVEL INFORMATION TOTAL  |ALIGNMENT| RECOMMENDED
(1)
NO.| OF WELL  |paTE| ELEVATION DEETH DEPTH (FT)| TEST ACTION
SLUG PASSED CONTINUE USING FOR GROUND
xJ$§¥SERN gg??AgEgDégéggéTéhﬁgfL THROUGH ENTIRE WATER SAMPLES AND ELEVATIONS.
WELL IN |PAD. 8/5/95 752.19 9,81 16.22 LENGTH OF WwELL.
CLUSTER)
N SLUG PASSED REPLACE PROTECTIVE POSTs
e ROTECTIVE POST DISTURBED THROUGH ENTIRE CONTINUE USING FOR GROUND
VELL IN |(45_ SLANTYs LACKS 8/5/95 752. 14 9.76 98. 47 LENGTH OF WELL. WATER SAMPLES AND ELEVATIONS.
SUITABLE CONCRETE WELL
CLUSTER) | 22p'
WT191C |GOOD CONDITIONs LACKS SLUG PASSED CONTINUE USING FOR
RETE WEL THROUGH ENTIRE GROUND WATER ELEVATIONS.
( SOUTHERN| SUTTABLE CONCRETE WELL 8/5/95 751.97 9.43 164.58 LENGTH OF WELL.
CLUSTER
NDITIONs LACKS SLUG PASSED CONTINUE USING FOR
x;ﬂﬁﬁERNgﬁ??AgEsDéoﬁgRéré SELL - THROUGH ENTIRE GROUND WATER SAMPLES AND
WELL IN |PAD. 8/4/95 757.22 9.48 15.62 LENGTH OF WELL. ELEVATIONS.
CLUSTER)
0D CONDITIONs LACKS SLUG PASSED CONTINUE USING FOR
ygaggEERh,gngABLE CONCRETE WELL THROUGH ENTIRE GROUND WATER SAMPLES AND
wELL IN [PAD. 8/4/95 757.24 9.16 64.7 LENGTH OF WELL. ELEVAT IONS.
CLUSTER)
WTig2c  |GOOD CONDITIONs LACKS SLUG FASSED CONTINUE USING FOR
(MIDDLE |SUITABLE CONCRETE WELL THROUGH ENTIRE GROUND WATER ELEVATIONS.
weLL IN | PAD. 8/4/95 757.94 8.36 157.52 LENGTH OF WELL.
CLUSTER)
SLUG PASSED CONTINUE USING FOR
wT103 28??ASEEDéELEEéTE“SEEL THROUGH ENTIRE GROUND WATER ELEVATIONS.
LENGTH OF WELL.
PAD. 8/8/95 754.21 3.94 15.92
DITIONs LACKS SLUG PASSED CONTINUE USING FOR
WT104A %Eﬂﬁggﬁﬁ éONCRETE VELL THROUGH ENTIRE GROUND WATER ELEVATIONS.
PAD. 9/23/95 751.77 11.22 16.22 LENGTH OF WELL.
ONLY 2 PROTECTIVE POSTSt SLUG PASSED PUT IN
WT18%4 | ACKs SUITABLE CONCRETE THROUGH ENT IRE Pgsrf c$3¥?3u2R8§?5$‘¥5R
WELL PAD. 8/8/95 751.99 8.31 16.04 LENGTH OF WELL. GROUND WATER ELEVATIONS.
wT126A ONE PROQTECTIVE POST SLUG PASSED CONTINUE USING FOR
LOOSEs LACKS SUITABLE " THROUGH ENTIRE GROUND WATER ELEVATIONS.
CONCRETE WELL PAD. 8/8/95 751.77 7.43 15.9 LENGTH OF WELL.
NOTESs 1. DEPTH [S REFERENCED TO THE GROUND SURFACE.

2. N/A-DATA NOT AVAILABLE OR NOT APPLICABLE.

SEE COMMENT UNDER HEADING * CONDITION OF WELL" FOR EXPLANATION.




TABLE 4-1

(CONTINUED)

SUMMARY OF MONITORING AND RESIDENTIAL WELL SURVEY
PRE-DESIGN TECHNICAL MEMORANDUM
HIMCO DUMP SUPERFUND SITE

ELKHART,

INDIANA

WELL| CONDITION WATER LEVEL INFORMATION " T0TAL  |ALIGNMENT| RECOMMENDED
(1
NO.| OF WELL DATE ELE(VFQTT)ION D(EFPTT)H DEPTH (FT)| TEST ACTION
wTit1A 00012 gegoé gﬁggé T'éA%EL SLUG PASSED CONTINUE USING FOR GROUND
SUITA THROUGH ENTIRE WATER SAMPLES AND ELEVATIONS.
PAD. 8/7/95 753.02 11.38 19.76 LENGTH OF WELL. LEVATIONS.
WTB1 NO QUTER PRAGTECTIVE BOTTOM OF SLUG INSTALL PROTECTIVE CASING AND
(WESTERN |[CASING . POSTS. OR : 208 - PASSED THRU 325’ OF|POSTSs CONTINUE TO USE FOR
WELL IN [CONCRETE WELL PADS. 8/7/95 755.67 6.13 (INSUFFICIENT TAPE WELL (INSUFFICIENT |GROUND WATER ELEVATIONS.
CLUSTER) LENGTH TO MEASURE AMOUNT OF LINE TO
BOTTOM OF HOLE) REACH BOTTOM).
wTB2 NO OUTER PROTECTIVE SLUG PASSED INSTALL PROTECTIVE CASING AND
(3RD WELL{CASING , POSTS. OR THROUGH ENTIRE POSTS: CONTINUE TO USE FOR
Egg¥ {SE CONCRETE WELL PAD. 8/7/95 755.09 6.11 7.64 LENGTH OF WELL. GROUND WATER ELEVATIONS.
CLUSTER}
WTB3 NO OUTER PROTECTIVE SLUG PASSED INSTALL PROTECTIVE CASING AND
(2ND WELL |CASING, POSTS. OR THROUGH ENTIRE POSTSs CONTINUE TO USE FOR
E%g¥ ¥HF CONCRETE WELL PAD. 8/7/95 755.38 5,72 116.75 LENGTH OF WELL. GROUND WATER ELEVATIONS.
CLUSTER)
WTB4 NO OUTER PROTECTIVE SLUG PASSED INSTALL PROTECTIVE CASING AND
(EASTERN |CASING. POSTS. OR 755. 18 THROUGH ENTIRE POSTS» CONTINUE TO USE FOR
WELL IN I{CONCRETE WELL PAD. 8/7/95 5,92 172.77 LENGTH OF WELL., GROUND WATER ELEVATIONS.
CLUSTER)
ct ABANDONED. 2 N/A N/A N/A N/A N/A N/A
c3 ABANDONED. N/A N/A N/A N/A N/A N/A
c4 ABANDONED N/A N/A N/A N/A N7& N/A
NG _OUTER PROQTECTIV -
WTCP1 NO S INEEREROIECTL EONCRETE SLUG PASSED ABANDON-TOO CLOSE TG LANDFILL
WELL PAD, _WELL WAS THROUGH ENT IRE BOUNDARY .
ABANDONED PRIGR TO 8/10/95 N/A N/& N/A LENGTH OF WELL.
OBTAINING WELL RISER
ELEVATION AND STICKUP.
WTD1
ABANDONED. N/A N/A N/A N/A N/A N/A
NOTESs 1. DEPTH IS REFERENCED TO THE GROUND SURFACE.
2. N/A-DATA NOT AVAILABLE OR NOT APPLICABLE. SEE COMMENT UNDER HEADING *CONDITION OF WELL' FOR EXPLANATION,




TABLE 4-1

(CONTINUED)

SUMMARY OF MONITORING AND RESIDENTIAL WELL SURVEY
PRE-BESIGN TECHNICAL MEMORANDUM
HIMCO DUMP SUPERFUND SITE

ELKHART,

INDIANA

(1)
NO.| OF WELL DATE ELE(VFATT)I ON D(EFPTT)H DEPTH (FT)| TEST ACTION
WTD2
ABANDONED. N/A N/A N/A N/& N/& N/A
wTD3
ABANDONED. N/A N/A N/A N/7A N/A N/A
WTE!L NO OUTER PROTECTIVE SLUG PASSED THROUGH|INSTALL PROTECTIVE CASING AND
(NORTHERN| CASING., POSTS., OR ENTIRE LENGTH OF POSTS: CONTINUE TQ USE FOR
WELL IN | CONCRETE WELL PAD. 8/5/95 752.32 10.58 68.57 WELL. GROUND WATER SAMPLES AND
CLUSTER) ELEVATIONS.
WTE2 NO OUTER PROTECTIVE BOTTOM OF SLUG DID |ABANDON,
(MIDDLE |CASING, POSTS. OR NOT PASS BEYOND
WELL IN |CONCRETE WELL PAD. 8/5/95 N/a 19.80 12.52 8.44' BELOW TOP OF
CLUSTER) : RISER.
WTE3 NO OUTER PROTECTIVE SLUG PASSED THROUGH|INSTALL PROTECTIVE CASING AND
(SOUTHERN| CASING, POSTS. OR ENTIRE LENGTH OF POSTSs CONTINUE TO USE FOR
WELL IN | CONCRETE WELL PAD. 8/5/95 752.19 10. 41 172.84 WELL. GROUND WATER SAMPLES AND
CLUSTER) R ELEVATIONS,
WTML NO OUTER PROTECTIVE SLUG PASSED THROUGH| ABANDON-ON LANDFILL.
(récl)_T_Tr;ERN CASING, POSTS., OR 8/8/95 ENTIRE LENGTH OF
hd N . N/A . WELL.
CLUSTER) CONCRETE WELL PAD 16.54 98. 42
wTM2 NO OUTER PROTECTIVE BOTTOM OF SLUG ABANDON-ON LANDFILL.
(SOUTHERN| CASING. POSTS. OR PASSED TO 17.9°
WELL IN |CONCRETE WELL PAD. 8/8/95 N/A 14.93 22.90 BELOW THE TOP OF
CLUSTER) THE RISER.
WTN1
ABANDONED. N/A N/A N/a N/A N/A N/A
wTO1 MANHOLE DOES NOT APPEAR SLUG PASSED THROUGH|REPLACE MANHOLE AND INSTALL A
10 B R N R &Y ENTIRE LENGTH OF  |LOCKING CAPs CONTINUE USING
WITHIN 1°' OF TOP OF 8/5/95 751.71 11.12 29.78 WELL. FOR GROUND WATER SAMPLES AND
RISERs THREADED ELEVATIONS.
PROTECTIVE CAP.
wT MANHOLE DOES NOT APPEAR BOTTOM OF SLUG DI NOON.
Pl TO BE PROPERLY GROUTED: 0T O e D |ABANDON
SOIL INSIDE MANHOLE TO 8/5/95 9.62 20.71 5 55 BELOW TOP
WITHIN 1° OF TQP OF N/A .
RISERs WELL RISER IS NOT OF RISER.
VERTICAL AT THE TOPJ
THREADED PROTECTIVE CAP.
NOTES: 1. DEPTH 1S REFERENCED TO THE GROUND SURFACE.
2. N/A-0ATA NOT AVAILABLE OR NOT APPLICABLE. SEE COMMENT UNDER HEADING ‘CONOITION OF WELL® FOR EXPLANATION,
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TABLE 4-1

(CONTINUED)

SUMMARY OF MONITORING AND RESIDENTIAL WELL SURVEY
PRE-DESIGN TECHNICAL MEMORANDUM
HIMCO DUMP SUPERFUND SITE

ELKHART ,

INDIANA

WATER LEVEL INFORMATION

2.

N/A-DaTAa NOT AvallLABLE OR NOT aPPLICABLE.

SEE COMMENT UNOER HEADING "CONDITION OF WELL® FOR EXPLANATION,

(1)
NO.| OF WELL DATE ELE(VFQTT)I ON D(EFPTT)H DEPTH (FT)| TEST ACTION

RW-01 ACCESS TO WELL DENIED BY
LANDOWNER.

N/7A N/7A N/A N/A N/A N/A

RW-22 ACCESS TO WELL DENIED BY
LANDOWNER.

N/A N/A N/A N/A N/A N/A

RW-04 UNABLE TO LOCATE WELL
HEAD. LANDOWNER UNSURE
OF LOCATION. N/7A N/A N/A N/A N/A N/A

AW-25 UNABLE TO LOCATE WELL

, HEAD. LANDOWNER UNSURE :
OF LOCATION. N/A N/A N/A N/A A N/A

RW-26 WELL LOCATED INSIDE NO FURTHER ACTION.
GARAGE) OWNER INDICATED
WELL WAS NO LONGER IN N/A N/A N/A N/A N/7&

USE AND HAD BEEN CAPPED.

Rw-@7 WELL LOCATED IN BASEMENTs NO FURTHER ACTION.

OWNER INDICATED WELL WAS &
NO LONGER IN USE AND HAD N/A N/A N/A N/A N/A
BEEN CAPPED.

RW-28 WELL INTACTs PUMP IS IN WELL IS NO LONGER IN USE AND
WELL AND ELECTRIC SERVICE SHOULD BE PROPERLY ABANDONED.
IS IN PLACEs WELL APPEARS | N/A N/A N/A N/A N/A
TO BE IN GOOD CONDITION.

RW-89  WELL INTACT ANQ WLIH 6 WELL IS NO LONGER IN USE AND
§§QéﬁﬁsggugTﬂf%Hw ?ﬁgﬁé%t SHOULD BE PROPERLY ABANDONED.
REMOVABLE WOOD ROOFs NO N/& N/A N/A N/A N7A
ELECTRIC SERVICEs OLDER
WELL. PRESUMABLY SHALLOW.

AW-10 WELL INTACTs COULD NOT WELL 1S CURRENTLY USED BY
REMOVE WELL CAPi FROM wa A LANDOWNER FOR WATERING LAWN.

[ N/A N/A N/A
WAS PROPERALY CONSTRUCTED NO FURTHER ACTION.
TO CURRENT STANDARDS.
NOTES: 1. DEPTH IS REFERENCED TO THE GROUND SURFACE.
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replaced with a 2-inch diameter carbon steel split-spoon for the remainder of the drilling due to
heaving sands and bad sample recovery with the CME sampler. The split-spoons were driven
by a 140-pound automatic trip hammer.

The drilling equipment was decontaminated between each borehole while the drill rig was
decontaminated between sites (each nested well location is considered a site). A decontamination
(decon) area was set up on the southeastern portion of the site. This decon area did not impact
drilling or sampling operations and was located close to County Road 10 off of the landfill.
Decon fluids were collected in a bermed, sloping decon pad and pumped into 450-gallon poly
tanks that were later emptied into a 4,000-gallon trailer mounted poly tank. Clean drilling
equipment was kept off of the ground by sawhorses or racks that were located on the rig. Steam
cleaning was performed using a high temperature steam cleaner. The water source for all decon
and drilling activities was a fire hydrant located at the intersection of County Road 10 and John
Weaver Parkway. Sediment from the decon pad was dewatered, containerized in a 55-gallon
drum, and disposed of by the USACE. Drill cuttings from the first five feet for borings
WTI115A, WT116A, WT116B, WT117A, WT117B and WT118B were containerized in 55-gallon
drums and spread out on the landfill. Drill cuttings and excess samples generated for wells
WT112A, WT112B, WT113A, WT113B, WT114A, and WT114B were spread out evenly on the
ground around their respective borings.

Sampling for lithologic logging was performed along the entire length of the deeper borings (B
designations) at well sites 113, 116, and 117. The shallow borings (A designations) at these sites
were augered down to the screened interval of the monitoring well to be installed, and a sample
was then obtained for logging purposes. Sampling for lithologic logging was performed in both
the shallow and deep borings at well sites 112 and 114. The shallow boring at each of these sites
were sampled to the bottom of the hole. The deeper borings at these sites were augered down
to approximately the bottom of the adjacent shallow boring, then sampling occurred to the bottom
of the deeper boring. Borings WT115A and WT118B did not have an associated nested well,
and were sampled for lithologic logging along their entire lengths. Boring WT113B was
continuously sampled down to 25 feet below ground surface using the CME continuous sample
tube, then every 5 feet thereafter to the bottom of the hole using split-spoons. The remaining
borings that were sampled were done so with split-spoons on 5-foot centers. All soil samples
were inspected and classified by a geologist using the Unified Soil Classification System (USCS).
Logs for all the soil borings are presented in Appendix B.

Eleven representative disturbed soil samples were retained from the borings at the screened
interval for geotechnical analyses. A geotechnical sample was inadvertently not retained from
shallow boring WT113A. The results of the geotechnical testing may be found in Appendix C.
Disturbed samples were visually examined and classified, with similar soils grouped together.
A representative soil sample from each group was tested for grain size distribution and Atterberg
limits.
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4.2.3 Monitoring Well Installation

A total of twelve ground water monitoring wells were installed at various locations and depths

. around the Himco Site. Six monitoring wells were completed in the shallow portion of the

aquifer, and six in the intermediate portion of the aquifer. The shallow aquifer monitoring wells
were installed within soil borings previously numbered WT112A, WT113A, WT114A, WT115A,
WT116A, and WT117A. The six intermediate wells constructed are WT112B, WT113B,
WT114B, WT116B, WT117B, and WT118B. Monitoring wells WT112A, WT112B, WT113A,
and WT113B were constructed upgradient of the area impacted by site activities to provide
additional background ground water data. Wells WT114A and WT114B were constructed
downgradient of the eastern-most landfill boundary along the east side of the John Weaver
Parkway. Wells WT115A, WT116A, WT116B, WT117A, and WT117B are located near the
downgradient (south) edge of the landfill.

A brief outline of the equipment and methodologies used to complete the borings for well
installations may be found in Paragraph 4.2.2, Soil Borings/Sampling for Monitoring Wells. Well
installation was performed within 4 1/4-inch L.D. hollow-stem augers for all shallow monitoring
wells, and 6 1/4-inch 1.D. hollow-stem augers for all intermediate monitoring wells.

Shallow monitoring wells were installed to depths (to the bottom of the screened interval) ranging
from 12.6 to 22.0 feet below ground surface (bgs), with the well screens placed across the water
table. Intermediate monitoring wells were installed to depths ranging from 58.4 to 67.2 feet bgs,
with the well screens placed to monitor the middle portion of the aquifer. Well construction
diagrams may be found in Appendix D.

All well casings and screens are constructed of threaded, flush-joint, 2-inch nominal diameter
Schedule 40 PVC. A 0.2-foot long cap was placed at the base of the screen. All well screens
are a continuous-wrap design with 0.020-inch slot size. Screen lengths range from 5 feet for
intermediate wells to 10 feet for shallow wells. No adhesives or solvents were used to join
sections of well casing or screen. Prior to installation, all well materials were steam cleaned and
protected by plastic sheeting if not immediately installed.

A filter pack consisting of Colorado Silica Sand 16-30 was poured down the annular space
between the well screen and augers. Figure 4-2 shows the gradations of this filter pack. The
bottom of the well screens were placed above 0.4 to 2.2 feet of filter pack sand, and the filter
pack extends from 0.5 to 11.2 feet above the top of the well screen. A 1.0 to 10.5 foot thick seal
of bentonite slurry or 3/8-inch diameter bentonite pellets was placed directly above the filter pack.
The bentonite seal for intermediate wells WT112B, WT114B, and WT116B consists of
Enviroplug High Solids Bentonite Grout manufactured by Wyo-Ben, Inc. The decision to change
the type of bentonite seal was made after encountering heaving sands, which had made it difficult
for the bentonite pellets to be placed. The bentonite grout was tremied into place while the
bentonite pellets were poured down the annular space between the well riser and augers. A
cement-bentonite grout mixture was then tremied into the remaining annular space up to the
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ground surface. The proportions of this grout mixture were one 94-pound bag of Portland
Cement Type I, 6 to 7 gallons of water, and 3 pounds of bentonite powder.

Surface completions for the monitoring wells deviated from the approved FSP Addendum in that

. the protective posts were initially set inside the concrete pad rather than the outside. After the

pads had time to settle, it was noticed that there was no definite slope away from the well. The
existing pads were broken up and the posts removed. New concrete pads were constructed
measuring 3-feet square by 4-inch thick. Three 2-inch diameter steel posts were equally spaced
around the well outside the concrete pads and grouted in. The concrete was spread so that it
slopes away from the well. The outside of the casing and protective posts were painted orange
and an 1/8-inch diameter drainage hole was drilled into the outer protective casing just above the
level of the bentonite-cement grout that occupies the space between the protective casing and the
well riser. The well risers were cut off between 2.0 and 2.8 feet above ground surface and water
tight expandable caps were installed. Wells WT114A and WT114B were originally scheduled
for completion as flush mount wells, but were completed as above ground monitoring wells after
they were relocated as they are sufficiently far away from John Weaver Parkway, and are not
considered a hazard to vehicles.

4.2.4 Monitoring Well Development

All newly installed wells were developed subsequent to installation, along with seven of the
existing wells (WTE1, WTO1, WT101A, WT101B, WT102A, WT102B, and WT111A). The
newly installed wells were allowed to sit undisturbed for 1 to 11 days after completion of
grouting prior to initiating development. Only monitoring well WT115A was developed one day
after the completion of grouting. This unusually short time frame is not believed to have had any
adverse impact on the well or the ground water analytical data which was subsequently obtained.
Similar values of pH, temperature, and dissolved oxygen were obtained from ground water in
WT115A and other shallow monitoring wells in the area (WT101A and WT116A) during the
development and/or sampling. All development water was containerized at the individual well
sites, and later transferred to the 4,000-gallon poly tank.

Prior to development, the depth to water and total depth of the well were determined with an
electronic water level indicator. This data was used to calculate the quantity of water in the
casing. All monitoring wells were developed by mechanical surging and pumping. A 4-inch
diameter sand pump (a type of bailer) and the drill rig was used to surge monitoring well WTE1,
then a 4-inch diameter Grundfos submersible pump was used for continuous pumping.
Development was accomplished in the remainder of the wells using a 2-inch nominal diameter
QED Well Wizard positive displacement pump. Surge rings were attached to the pump so that
surging and pumping were performed concurrently. Surging was accomplished by raising and
lowering the bailer or pump intake within the screened interval. Surging continued until the
water in the well began to visually clear up. At that time, the well was continuously pumped.
Temperature, pH, specific conductivity and turbidity were periodically monitored during the
continuous pumping. These readings, along with the amount of water removed from the well,
were recorded on well development records. Well development records may be found in
Appendix E. The only instrument malfunction to occur involved the turbidity meter while
developing monitoring well WT113B.
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Well development was considered complete when the temperature, pH, and specific conductivity
had stabilized, and the water was relatively clear and free of fines. The specific conductivity and
temperature were considered stabilized when there was less than a 10% change between four
consecutive readings. The pH was considered stabilized when there was a difference of no more
than 0.2 pH units between four consecutive readings. The pH, temperature, and conductivity
generally stabilized relatively quickly after the initiation of continuous pumping. Occasionally
one of these parameters would not stabilize, especially the specific conductivity. Failure of
conductivity levels to stabilize may have been related to higher turbidity levels which were
encountered in some wells. Turbidity was the most difficult parameter in terms of reaching the
desired goal (5 nephelometric turbidity units (NTUs) or less). Only monitoring wells WT102B
and WT117B were under the criteria for turbidity levels. Monitoring wells WTO1, WT115A,
WT117A, and WT118B all exhibited relatively higher turbidities (greater than 50 NTUs) upon
completion of development. During the purging process for ground water sampling, turbidities
were noticeably lower in all the monitoring wells due to the low-flow sampling method
employed.

The final water withdrawn from the well during development was collected in a 1 liter clear glass
jar, labelled, and immediately photographed with a 35mm color photo. Photographs of the final
development waters may be found in Appendix A of this document.

Accumulated sediment was removed from the screened intervals of existing monitoring wells
‘WTB2, WTB3, WTE3, and WT102C. The Well Wizard pump used for development was also
used to clean the sediment out of these wells. The pump was lowered to the bottom of these
wells and pumped for five to ten minutes. The water and sediment that was removed was
containerized in a 425-gallon poly tank, and later transferred to the 4,000-gallon poly tank.

4.2.5 Ground Water Elevation Survey

A complete round of ground water elevation measurements were obtained from the twelve newly
installed wells and seventeen existing wells on September 16, 1995. This site-wide ground water
elevation survey was conducted prior to ground water sampling activities. Measurements from
all wells were completed within an 8-hour period in order to reduce external variables such as
weather conditions. Prior to taking water level measurements, the well caps were removed and
all monitoring wells were allowed to vent for a minimum of 30 minutes. The depth to water and
total depth of the well were then determined with an electronic water level indicator. Water
levels were rechecked between 30 minutes to nearly 7 hours later to ensure that water levels had
stabilized. Ground water elevation data is summarized in Section 5.0, Site Characterization.
Well gauging forms may be found in Appendix F.

4.2.6 Ground Water Sampling
Ground water samples were collected from each of the twelve newly installed wells, and seven

of the existing wells (WTE1, WTOI, WT101A, WT101B, WT102A, WT102B, and WT111A)
between September 18th and 29th, 1995. The water source for drilling and decon purposes (fire
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hydrant) was also sampled, as well as the contents in the 4,000-gallon poly tank for disposal
purposes. Wells were allowed to stabilize for 22 to 35 days after development/redevelopment
prior to sampling. All ground water samples were analyzed for Volatile Organic Compounds
(VOCs), Semi-Volatile Organic Compounds (SVOCs), Pesticides/Polychlorinated Biphenyls
(PCBs), and Metals. The contents of the poly tank were analyzed for VOCs, Chemical Oxygen
Demand (COD), Biological Oxygen Demand (BOD), and Total Suspended Solids (TSS).
Personnel from EIS Environmental Engineers, Inc. of South Bend, Indiana were on-site to
observe all ground water sampling activities. Split-samples were collected for each analyte at
each monitoring well by USACE personnel, and handed to the EIS representative. The ground
water analytical results are summarized in Section 5.0, Site Characterization. The following
procedures were used in the collection of ground water samples.

Prior to purging and sampling a well, the static water level was measured with an electronic water
level indicator. This data was used to calculate the quantity of water in the casing. The
submersible pump was lowered down the well such that the pump intake was located within the
screened interval, and a minimum of five submerged casing volumes of water was then purged
from the well. Purge rates and volumes ranged from 0.1 to 2 gallons per minute (gpm) and 5
to 350 gallons, respectively. Water quality parameters (temperature, specific conductivity, pH,
dissolved oxygen, and turbidity) were measured with the use of a QED FC2000 flow-through cell
at the start of purging, and approximately every well volume or multiple of thereafter. Dissolved
oxygen readings were not obtained during the purging of monitoring well WTEL due to
equipment problems. Purging continued beyond the five casing volumes until the parameters had
stabilized, then ground water samples were obtained. Monitoring well sampling records
containing this information may be found in Appendix G. Purge water from wells was
containerized in 425-gallon poly tanks and later transferred to the 4,000-gallon poly tank.

Purging and sampling was done in such a manner as to minimize agitation or aeration of the well
water. A Grundfos Redi-Flow II submersible pump with dedicated teflon-lined polyethylene
tubing was used for all purging and sampling. Purge rates ranged from approximately 0.1 to 2
gpm, with a sampling rate which approached the lower limit of the pump, ranging from 500 to
1000 ml/min. Low sampling rates were chosen to minimize the suspension of particulate matter
which could effect the analytical results, and to more closely approximate ground water
conditions. All non-dedicated sampling equipment was thoroughly decontaminated prior to each
sampling event to prevent possible cross-contamination.

4.2.7 Monitoring Well Abandonment
Five existing monitoring wells were abandoned during the course of this field effort, including
WTCP1, WTP1, WTMI1, WTM2, and WTE2. Monitoring well WTP1 had a flush-mount
completion, while the remainder of the wells abandoned had above-ground completions. None

of the above-ground wells had protective posts or concrete pads that needed to be removed.

The riser for each well was cut off approximately 2 feet below ground surface. The well was
plugged using a cement-bentonite grout mixture. The grout mixture used was the same as that
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for monitoring well installation (see page 4-12 of Section 4.2.3 for mixture). The grout mixture
was tremied down the well. Pumping continued until the grout level reached the ground surface
in all the abandoned wells except WTE2. At WTE2, the grout was brought to approximately 2
feet below ground surface, then the remainder of the boring was backfilled with natural soils.

4.2.8 Surveying

A survey of all newly installed and existing monitoring wells used in this Pre-Design
investigation was completed in October 1995 by USACE Omaha District. Elevations for the
monitoring wells were taken on the top of the riser and on average ground. A listing of this
survey data may be found in Table 4-2.



Table 4-2
Surveying Data

Pre-Design Technical Memorandum

Himco Dump Superfund Site
Elkhart, Indiana

Monitoring Northing Easting Top of Riser Ground
Well Number Elevation' Elevation'
WTBI 1533596.77 405953.28 763.65 761.8
WTB2 1533597.11 405959.05 763.18 761.2
WTB3 1533597.39 405968.13 763.28 761.1
WTB4 1533595.28 405975.91 762.33 761.1
WTE! 1531566.72 407131.36 765.75 762.9
WTE3 1531548.54 407126.66 765.47 762.6

WTO01 1532407.14 407876.93 762.83 762.83
WTI01A 1531629.81 407616.98 764.34 762.0
WTI101B 1531617.03 407621.69 764.23 761.9
WTI101C 1531603.13 407627.48 764.11 761.4
WT102A 1534850.57 405943.64 769.09 766.7
WT102B 1534872.79 405939.79 768.82 766.4
WT102C 1534862.86 405941.85 769.20 766.3
WTI103A 1532537.59 405538.04 762.61 758.2
WTI104A 1531495.73 406017.30 765.29 763.0
WTI105A 1531172.44 407102.56 762.58 760.3
WT106A 1530938.53 407760.41 761.50 759.2
WTI11A 1531905.43 406358.78 766.45 764.4
WT112A 1533653.49 406824.67 765.90 763.6
WT112B 1533653.01 406834.06 766.09 763.4
WTL13A 1533608.69 407789.11 771.85 769.2
WT113B 1533604.43 407779.02 772.06 769.3
WTI114A 1531843.97 407997.29 769.19 766.7
WT114B 1531834.38 407995.71 769.37 766.9
WTI15A 1531675.84 407261.44 765.87 763.6
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Table 4-2 (Continued)
Surveying Data

Pre-Design Technical Memorandum

Himco Dump Superfund Site
Elkhart, Indiana

Monitoring Northing Easting Top of Riser Ground
Well Number Elevation' Elevation'
WTI116A 1531925.50 406784.96 763.86 761.7
WT116B 1531931.04 406775.79 763.89 761.9
WTI117A 1532201.98 405908.93 767.19 764.8
WT117B 1532202.51 405896.41 766.60 764.4
WT118B 1531917.55 406361.16 766.49 764.1

1.

Feet Mean Sea Level (MSL)
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5.0 SITE CHARACTERIZATION

This section presents the findings of the Pre-Design field investigation at the Himco Site.
Included is a discussion on the site-specific hydrogeology, and characterization of the
contaminants and their distribution. A complete discussion on the regional and site-specific
geology, including stratigraphy, may be found in the Final Remedial Investigation Report
(Donohue, 1992). Logs of borings completed for the Pre-Design investigation (see Appendix B)
support the lithologic/stratigraphic findings of previous investigations, and additional
characterization of the site soils was not deemed necessary in this document. Results of testing
the contents of the 4,000-gallon poly tank may be found in Appendix H.

5.1 Geotechnical Testing of Site Soils

The goal of the geotechnical soil sampling and testing was to support the field classifications
made by the USACE geologist and to confirm that the filter pack was properly sized to the
formation material.

Results of the laboratory classification are summarized in Appendix C. Laboratory testing shows
that materials in the screened interval of the newly installed monitoring wells range from Poorly
Graded to Gravelly Sand with a USCS classification symbol of SP.

The filter pack for monitoring wells WT114B, WT117B, and WT118B is finer than the
recommended range as determined using USEPA’s (1975) method. It is not believed that this
adversely affected the quality of the ground water samples obtained as the wells were adequately
and properly developed, and extremely low turbidities were measured during purging for the
ground water sampling. '

5.2 Ground Water Flow

Ground water level measurements were collected within an 8-hour period from all monitoring
wells at the Himco Site on September 16, 1995 except monitoring well WT104A. The water
level in this well was measured seven days later due to problems in obtaining the access
agreement in a timely fashion. Table 5-1 presents ground water elevation data derived from these
measurements. Based upon this information, two ground water elevation maps have been
generated; one for the shallow and one for the intermediate portions of the aquifer (Figures 5-1
and 5-2).

In general, ground water flow as determined during this Pre-Design field investigation is
consistent with previous studies. At the time of the water level measurements, ground water
occurred from approximately 3 to 16 feet below ground surface at elevations ranging from 751
to 757 feet Mean Sea Level (MSL). Ground water elevations show a relatively flat horizontal
hydraulic gradient (average of 0.001 feet/feet) trending south to southeast at both levels in the
aquifer (Figures 5-1 and 5-2). Ground water contours for the water table portion of the aquifer
show the gradient to vary across the site. This is most likely related to changes in lithology. In

5-1
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Table 5-1

Results from Site-Wide Water Level Survey
Pre-Design Technical Memorandum

Himco Dump Superfund Site
Elkhart, Indiana

ﬂw,

Date Well TOC Depth to Water Level Well Comments
Number Elevation’ Water? Elevation’ Depth?®
9/16/95 WTB1 763.65 8.85 754.80 N/A Well listed as
473 below the
ground surface
9/16/95 WTB2 763.18 8.43 754.75 13.14 Debris came up
from the bottom.
9/16/95 WTB3 763.28 8.47 754.81 123.81
9/16/95 WTB4 762.33 7.52 754.81 173.83 PVC broken and
cracked. Debris
floating on top
of water-looks
like plants.
9/16/95 WTE1 765.75 14.11 751.64 81.14 No cap or
cement pad
9/16/95 WTE3 765.47 13.80 751.67 175.34 No cap
9/16/95 WTO01 762.83 11.56 751.27 29.24
9/16/95 WT101A 764.34 12.76 751.58 18.64
9/16/95 WT101B 764.23 12.76 751.47 101.04 No concrete pad
9/16/95 WT101C 764.11 12.44 751.67 168.14
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Table 5-1 (Continued)
Results from Site-Wide Water Level Survey
Pre-Design Technical Memorandum
Himco Dump Superfund Site
Elkhart, Indiana
Date Well TOC Depth to Water Level Well Comments
Number Elevation' Water? Elevation® Depth’
9/16/95 WTI102A 769.09 12.55 756.54 18.16 No concrete pad
9/16/95 WT102B 768.82 12.21 756.61 67.49 No concrete pad
9/16/95 WT102C 769.20 12.70 756.50 160.14 No concrete pad
9/16/95 WTI103A 762.61 7.34 755.27 18.50 Well and posts
not painted
9/23/95 WTIL04A 765.29 13.72 751.57 18.86
9/16/95 WT105A 762.58 11.62 750.96 18.61 Well and posts
not painted
9/16/95 WTI106A 761.50 10.68 750.82 18.54 Well and posts
not painted
9/16/95 WTI111A 766.45 14.22 752.23 21.80
9/16/95 WTI112A 765.90 11.72 754.18 17.84
9/16/95 WT112B 766.09 11.94 754.15 62.44
9/16/95 WTIL13A 771.85 18.73 753.12 24.69
9/16/95 WT113B 772.06 18.93 753.13 70.14
9/16/95 WT114A 769.19 18.01 751.18 24.74
5-3




Table 5-1 (Continued)

Results from Site-Wide Water Level Survey
Pre-Design Technical Memorandum
Himco Dump Superfund Site
Elkhart, Indiana

o~

Date Well TOC Depth to Water Level Well Comments
Number Elevation’ Water? Elevation’ Depth?
9/16/95 WT114B 769.37 18.05 751.32 67.74
9/16/95 WTI115A 765.87 14.35 751.52 19.89
9/16/95 WTI116A 763.86 10.82 753.04 15.06 Odor coming
from well
9/16/95 WT116B 763.89 11.60 752.29 60.49
9/16/95 WT117A 767.19 14.45 752.74 18.14
9/16/95 WT117B 766.60 13.85 752.75 63.33
9/16/95 WT118B 766.49 14.20 752.29 65.02
! Feet Mean Sea Level (MSL)

* Feet from Top of Casing (TOC)
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particular, the horizontal hydraulic gradient is considerably steeper along the southern boundary
of the landfill. In the construction debris area, the log of WT116B indicates the existence of a
fine-grained soil of appreciable thickness (interpreted to be approximately 4.7 feet thick) below
the water table. This in part may be causing the observed changes in the horizontal hydraulic
gradient.

A comparison of water levels between shallow and intermediate aquifer wells WTB2 and WTB3,
WT101A and WT101B, WT102A and WT102B, WT111A and WT118B, WT112A and WT112B,
WTI113A and WTI113B, WT114A and WT114B, WT116A and WT116B, and WT117A and
WT117B shows little potential for vertical flow of ground water. Elevation head differences
ranging from 0.01 to 0.75 feet were noted, with the potential for both upward and downward
flow; however, the vertical gradients were noted to be predominantly upward.

5.3 Contaminant Characterization

This section describes the nature and distribution of contaminants detected at the Himco Site.
The analytical results of the 1995 ground water monitoring event are summarized first, then a
comparative analysis of the 1990-1992 and 1995 ground water monitoring results is provided.

Twenty-four ground water samples were collected at the Himco Site between the dates of
September 18 through September 27, 1995. These water samples were analyzed by the Contract
Laboratory Program Scope of Work (CLP SOW) methodology for the Full Target Compound List
(FTCL). The organic samples were subcontracted to Ross Analytical Services, Inc., 16433 Foltz
Industrial Parkway, Strongsville, Ohio, 44136. The inorganic samples were analyzed by
American Analytical and Technical Services, 11950 Industriplex Blvd., Baton Rouge, Louisiana,
70809. Table 5-2 summarizes the analytical methods used, and a table correlating the USEPA
sample numbers to a particular monitoring well or to a specific purpose (i.e. field quality
control) is presented in Table 5-3.

TABLE 5-2

ANALYTICAL METHODS
Compound Number Matrix Preparation/ Analytical Laboratory (2) (3)
Class of Samples Extraction Method (1)

Method (1)

Volatile Organics 24 Water CLP SOW CLP SOW Ross
Base/Neutral/ Acids | 24 Water CLP SOW CLP SOW Ross
PCB/Pesticide 24 Water CLP SOW CLP SOW Ross
Metals/Cyanide 20 Water CLP SOW CLP SOW American
1 Contract Laboratory Program Scope of Work
2 Ross Analytical Services, Inc.
3 American Analytical and Technical Services
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Table 5-3

USEPA Sample Number to Monitoring Well

Correlation Table

USEPA Sample Number

Monitoring Well

EARRG6 WTEI1

MEAFJ2 WTE1

EARQ6 WTO!1

MEAFH2 WTO1

EARR3 WTI101A
MEAFH9 WTI101A

EARR3 MS/MSD WT101A MS/MSD
EARR4 WTI01B

MEAFJO WT101B
EARRS-DUP WT101B DUPLICATE
MEAFJ1-DUP WT101B DUPLICATE
EARPS WT102A
MEAFG6 WT102A

EARP6 WT102B
MEAFGS5 WT102B

EARQ7 WTI11A
MEAFH3 WT111A

EARP4 WTI112A

EARP4 -MS/MSD WT112A MS/MSD
MEAFG3 WTI112A

EARPS WT112B
MEAFG4 WT112B

EARP1 WTI113A
MEAFGI WTI13A

EARP2 WT113B
MEAFG2 WTI113B

EARQ4 WTI114A
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Table 5-3 USEPA Sample Number to Monitoring Well
Correlation Table

USEPA Sample Number Monitoring Well

MEAFH1 WT114A

EARQ2 WT114B

MEAFG9Y WT114B

EARQ9Y WTI115A

MEAFHS WT115A

EARQI WT116A

MEAFGS WT116A

EARQO-DUP WT116A DUPLICATE

MEAFG7-DUP WT116A DUPLICATE

EARQ3 WT116B

MEAFHO WT116B

EARRO WT117A

MEAFHG6 WTI117A

EARR1 WTI117B

MEAFH7? WT117B

EARR2 WT118B

MEAFHS WT118B

EARQ5 TRIP-BLANK

EARRS TRIP-BLANK

EARPO TRIP-BLANK

EARP3 TRIP-BLANK

EARRY TRIP-BLANK

EARP7 TRIP-BLANK

EARPY TRIP-BLANK

EARSI1 TRIP-BLANK

MEAFJ4 SOURCE-WATER

EARSO SOURCE-WATER

5-9




Table S-3 USEPA Sample Number to Monitoring Well
Correlation Table

USEPA Sample Number Monitoring Well
EARR7 RINSATE
MEAFJ3 RINSATE
EARQS RINSATE
MEAFH4 RINSATE

Note: Sample Numbers should be used when referring to Appendix H (Analytical Data Packages).
DUP: Duplicate sample
MS/MSD: matrix spike/matirx spike duplicate

5.3.1 Analytical Results - 1995 Ground Water Sampling Round

Nineteen new and existing monitoring wells had ground water samples collected from them which
were analyzed for the following categories of compounds: VOC, SVOC, Metals/Cyanide and
PCB/Pesticide by CLP SOW, and the results of these analyses are summarized in Table 5-4 and
Figure 5-3. Several water samples had quantifiable or “J” estimated quantities of the following
compounds: Methylene Chloride, Acetone, Chloroform, Bis(2-Ethylhexyl)phthalate,
Diethylphthalate, and Di-n-butylphthalate. Methylene Chloride, Acetone, and Chloroform are
common laboratory contaminants according to Appendix VII of the USEPA Guidance for Data
Usability in Risk Assessment, and these compounds are frequently detected in VOCs. The trip
blanks associated with sampling events between the dates of September 25 through September
27, 1995 were contaminated with Methylene Chloride and low levels of Acetone. The trip blanks
associated with sampling events between the dates of September 18 through September 25, 1995
were contaminated with Methylene Chloride and low levels of Chloroform. The phthalates
(Bis(2-Ethylhexyl)phthalate, Diethylphthalate, and Di-n-butylphthalate) according to Appendix
VII of the USEPA Guidance for Data Usability in Risk Assessment are also commonly known
to be laboratory contaminants detected in SVOC analysis, and these phthalates were detected in
the SVOCs method blanks. Finding Methylene Chloride, Acetone, Chloroform, Bis(2-
Ethylhexyl)phthalate, Diethylphthalate, and Di-n-butylphthalate in both the Quality Control
Samples (the Method-Blanks or the Trip-Blanks) and the environmental samples near the same
low-levels suggests that laboratory contamination was the cause of the Methylene Chloride,
Acetone, Chloroform, Bis(2-Ethylhexyl)phthalate, Diethylphthalate, and Di-n-butylphthalate
detections in the environmental samples. As most of these detections did not exceed the criteria
of Appendix VII of the USEPA Guidance for Data Usability in Risk Assessment, they were “U”
qualified and not considered further. Other compounds not considered common [aboratory
contaminants by Appendix VII of the USEPA Guidance for Data Usability in Risk Assessment
were found in the trip blanks and the rinsate blanks. Several compounds were found in the
rinsate blanks: Methylene chloride, Acetone, Chloroform, Bromodichloromethane, and 1,2 -
Dichloropropane.  The environmental samples from monitoring well WT116A and the source-
water also yielded detections for Bromodichloromethane at a level near that found in the rinsate
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blank; therefore, these results are “U” qualified. Monitoring well WT116A also yielded 1,2 -
Dichloropropane at similar levels as those found in the rinsate blanks, so these results are “U”
qualified as well. One trip blank (EARRY) yielded a detection of 4-Methyl-2-pentanone. None
of the environmental samples yielded a similar analyte; therefore, no environmental sample data
qualification was necessary. SVOC samples from monitoring wells WTO1 and WT101A yielded
quantifiable levels of phthalate compounds, which are commonly attributed to laboratory
contamination, and these results were not qualified by the Laboratory or the USEPA data
validation as exceeding the criteria of Appendix VII of the USEPA Guidance for Data Usability
in Risk Assessment. Phthalates are commonly detected in SVOC analyses, because phthalates
are used as plasticizers in the many types of plastic laboratory equipment that SVOC samples
may contact during SVOC sample collection, extraction, preparation, and analysis. These same
types of phthalate plasticizers and plastics used in laboratories are also utilized in other common
commercial consumer products, and as the Himco Dump site is a landfill, such phthalate
containing plastics may have been disposed of here. This means that plastics in the landfill may
potentially provide a non-laboratory source of the phthalates detected in the SVOC analyses.
Further monitoring of the groundwater is necessary to conclusively determine the true source
(site contamination or laboratory contamination) of the phthalates detected. Nonetheless, as the
site history suggests that a source of phthalates was disposed of at the Himco Superfund Dump
Site, all of the non-qualified phthalate results are presented in Figures 5-3 and 5-4 and in Tables
5-4 and 5-5, and these phthalate findings will be discussed. Several ground water samples
analyzed for metals and cyanide were “B” ( “J” estimated) qualified because the preparation
blanks, rinsate blanks, and continuing laboratory blanks were contaminated with a variety of
metals, including: Aluminum, Barium, Magnesium, Manganese, Potassium, Vanadium, Zinc,
Beryllium, Calcium, Chromium, Copper, Iron, Lead, Nickel, and Silver. The levels of these
metal contaminants typically were at a parts per billion level and were below the maximum
contaminant levels (MCLs). The source-water used for all drilling and decontamination purposes
was analyzed for metals/cyanide, SVOCs, VOCs, and Pesticides/PCBs. The metals analysis
yielded Barium (27.2 B ug/L) and Manganese (5.9 B pg/L), and the results of the other
analyses produced non-detect results.

VOC analysis results were below quantitation limits for every sample except for the sample and
field duplicate sample collected from monitoring well WT116A, for which the VOC analytical
results yielded quantifiable levels of benzene (15 ng/L and 14 pg/L, respectively). Additionally
other compounds were detected in this sample and field duplicate taken from monitoring well
WT116A at levels below the quantitation limit, and they were “J” (estimated concentration)
qualified. These compounds were TCE (0.8 J, 0.9 J), 1,2 Dichloroethene (total) (1 J, 1 J), 1,1
Dichloroethane (7 J, 7 J), and Chlorobenzene (0.7 J, 10 U). Other VOC samples yielded “J”
(estimated quantitation) results showing that Benzene, 1,2 Dichloroethene (total), 1,1
Dichloroethane, and Chloroethane are present but at concentrations less than the quantitation
limit (see Table 5-4 and Table 5-5).



Table 5-4 1995 Analytical Data Summary for Ground Water Samples

Himco Dump Superfund Site
Monitoring Well WT116A- WT116A WT114B WT114A WT115A
Number DUP
Pesticides/PCB (ug/L) ND ND ND ND ND
Semi-Volatile Organic ND ND
Compounds (ng/L)
Dibenzofuran 2J 2] 10U 10U
Fluorene 3J 3J 10U 10U
Anthracene 10U 037 10U 10U
Carbazole 6J 6J 10U 10U
Naphthalene 10U 04J 10U 10U
Acenaphthene 3J 3J 10U 10U
Phenanthrene 0.2J 03J 10U 10U
2-Methylnaphthalene 05J 10U 10U 10U
Butylbenzylphthalate 10U 10U 0217 10U
bis (2- 10U 10U 100 04J
Ethylhexyl)phthalate
VOCs (ug/L)
1,1 Dichloroethane 7J 7J 1J 5J 10U
Methylene Chloride 10U 10U 10U 10U 1U
Chloroform 10U 10U 10U 10U 10U
1,2 Dichloroethene
(Total) 1J 1J 1J 10U 10U
TCE 0.8J 091J 100 10U 10U
Chlorobenzene 0.7J 10U 10U 10U 10U
Carbon Disulfide 10U 10U 2J 0.7J 10U
Benzene 14 15 10U 2J 1J
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Table 5-4 1995 Analytical Data Summary for Ground Water Samples

Himco Dump Superfund Site
Monitoring Well WT116A- WT116A WT114B WTI114A WT115A
Number DUP
VOC -TICS
Chlorofluoromethane 7NJ 7NIJ 6 NJ U 8)
Ether 38 NJ 38NJ ISNJ 12 NJ S8 NJ
Dichlorofluoromethane 11 NJ 11 NJ 7NJ 5NJ 81 NJ
Monitoring Well Source Water | Rinsate Blank WT101B-DUP WT101B WT101A
Number
Pesticides/PCB (ng/L) ND ND ND ND ND
Semi-Volatile Organic ND ND ND ND
Compounds (ng/L)
Di-ethylphthalate 11
VOCs (ug/L)
1,1 Dichloroethane 10U 10U 10U 10U 57
Methylene Chloride 9u 2U 2U 1U 07U
Chloroform 6 U 47 U 10U 10U 10U
1,2 Dichloroethene 10U 10U 10U 10U 10U
(Total)
Chloroethane 10U 10U 7] 6J 10U
TCE 10U 10U 10U 10U 100
Chlorobenzene 100 10U 10U 10U 10U
Bromodichloromethane 4 U 70U 10U 10U 10U
Carbon Disulfide 10U 10U 10U 10U 10U
Benzene 10U 10U 10U 10U 10U
Chlorofluoromethane U 0] "5NJ u U
Dichlorofluoromethane U U U 20NJ U
Ether U U 15SNJ 30NJ U
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Table 5-4 1995 Analytical Data Summary for Ground Water Samples
Himco Dump Superfund Site

Monitoring Well Number WT117B Rinsate Blank WTO1

Pesticides/PCB (ug/L) ND ND ND

Semi-Volatile ND ND

Organic Compounds (ng/L)

Bis(2-Ethylhexyl)phthalate 13

VOCs (ng/L)

1,1 Dichloroethane 10U 10U 10U

Methylene Chloride 1 U 2U 8 U

Acetone 10U 7U 10U

Chloroform 10U 16U 10U

1,2 Dichloroethene (Total) 10U 10U 10U

Chloroethane 100 10U 10U

TCE 100 10U 10U

Chlorobenzene 100 100 10U

Bromodichloromethane 10U 2U 10U

Dichloropropane 10U 10 10U

Carbon Disulfide 10U 100 10U

Benzene 10U 10U 10U

YOC-TICS

Dichlorofluoromethane U U

Ether U U

Footnotes for the VOC, SVOC , and Pest/PCB data.

ND: Lists of analytes were Non-detects, U: Analyte was non-detect, J: Estimated value
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Table 5-4 1995 Analytical Data Summary for Ground Water Samples

Metals (ug/L) Himco Dump Superfund Site

Monitoring Well WT114A WTO1 WT111A WT117A WT113A WT113B WT112A
Number Rinsate

Chromium 40U 40U 40U 40U 40U 56BX 40U
Cyanide 100U 100U 100U 100U 100U 10.0U 100U
Arsenic 23.3 38U 38U 38U 38U 38U 38U
Lead 1.7U0 1.70 1.70 1.70 1.70 1.70 1.7U0
Manganese 393 205 201 1.2BX 23BX 148 40BX
Antimony 128U 128U 128U 128U 128U 128U 12.8U
Mercury 020U 0.20U 020U 020U 020U 0.20 020U
Thallium 67BX 47U 470 47U 47U 50BX 470
Monitoring Well WT112B WT102B WT102A WTI116A WT116A WT114B WT116B
Number Duplicate

Chromium 40U 40U 239X 40U 7.1BX 40U 40U
Cyanide 100U 100U 100U 1000 100U 114 100U
Arsenic 38U 488 38U 38U 38U 18.5 38U
Lead 17U 1.7U 1.70 1.70 1.70 1.70 17U
Manganese 119 87.3 30.2 696 670 182 203
Antimony 128U 29.7 21.7B 204 B 128U 128U 128U
Mercury 020U 0200 020U 020U 020U 0200 020U
Thallium 470U 132BX 470 55BX 47U 47U 470
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Table 5-4 1995 Analytical Data Summary for Ground Water Samples

Metals (ug/L) Himco Dump Superfund Site

Monitoring Well WT117A WT117B WTE1 Source Water WT112A
Number

Chromium 44.2 B 40U 400 40U 40U
Cyanide 100U 100U 100U 100U 100U
Arsenic 38U 38U 38U 38U 38U
Lead 3.4 1.7U 1.70 1.70 1.7U
Manganese 230 61.2 156 59B 40BX
Antimony 29BX 19U 19U 19U 128U
Mercury 020U 020U 020U 020U 020U
Thallium 47U 47U 47U 470 47U

Footnotes for Metals/Cyanide data.
B: Considered “J” Estimated due to contamination in Preparation or Continuing Calibration Blanks.

X: Sample result is greater than the IDL but less than 5 times the amount found in any blank. These data should be considered as

“U” qualified (National Functional Guidelines 1994).
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SVOC analysis results were below quantitation limits for every sample, except for SVOC
samples from monitoring wells WTE1 and WT101A, which showed Bis(2-Ethylhexyl)phthalate
at a level of 13 ug/L and Di-ethylphthalate at a level of 11 pg/L, respectively. Monitoring well
WT114B yielded a “J” qualified phthalate result of Butylbenzylphthalate 0.2 J pg/L.. Most likely

- these compounds are present in the samples due to laboratory contamination; however, as

discussed above there 1s a possibility they indicate actual site contamination. Further
groundwater monitoring is necessary to determine if these phthalate detections are attributable to
laboratory contamination or site conditions. Monitoring well WT116A yielded the only non-
phthalate SVOC results. The following compounds were detected below the quantitation limit:
Dibenzofuran (2 J, 2 J), Fluorene (3 J, 3 J), Anthracene (10 U, 0.3 J), Naphthalene (10 U, 0.4
J), Acenaphthene (3 J, 3 J), Carbazole (6 J, 6 J), Phenanthrene (0.2 J, 0.3 J), and 2-
Methylnaphthalene (0.5 J, 10 U), in a sample and field duplicate respectively, collected from
monitoring well WT116A.

The pesticide/PCB analyses yielded non-detects results for all samples.

The inorganic analyses for Metals and Cyanide yielded four monitoring wells with Antimony
results above the Antimony MCL (6 pg/L) and seven monitoring wells water with Manganese
results above the Manganese Secondary MCL (50 pg/L). Antimony was detected in samples
obtained from monitoring wells WT102B, WT102A, WT116A, WT116A (field duplicate),
WT101B and WT101B (field duplicate) at levels of 29.7 ng/L, 21.7 B ng/L, 12.8 U pg/L, 20.4
B pg/L, 12.8 U pg/l., and 455 B pg/L respectively. Manganese was detected in samples
obtained from monitoring wells WT114A, WT116A, WT116A (field duplicate), WT115A,
WTI01A, WT117A, WT117B, WTE], and in the source water at levels of 393 ng/L., 670 ng/L,
696 ug/L, 413 pg/L, 1060 pg/L, 230 ug/L, 61.2 ug/L, 156 ug/L, and 5.9 B pg/L respectively.
Arsenic was detected in samples obtained from monitoring wells WT114A, WT114B, WT102B,
and WT101A at levels of 23.3 png/L, 18.5 ng/L, 4.8 B ug/L, and 7.8 B pg/L respectively. Lead
was found a sample taken from monitoring well WT117A at a level of 3.4 pg/L. Chromium was
seen in a sample obtained from monitoring well WT117A at a level of 44.2 B pg/L.. Cyanide
was detected in samples obtained from monitoring well WT114B at a concentration of 11.4
pug/L. The results of the common ground water metals (i.e. Sodium, Calcium, etc.) will not be
summarized here. The samples and field duplicates obtained from monitoring wells WT116A
and WT101B had some disparities in the Antimony levels reported. The sample and field
duplicate from monitoring well WT116A yielded Antimony results of 12.8 U ng/LL and 20.4 B
ng/L respectively, and the sample and field duplicate results from monitoring well WT101B
yielded Antimony levels of 12.8 U pg/L and 45.5 B pg/L respectively. Groundwater turbidity
probably does not provide an explanation for the sample and field duplicate disparities, because
the turbidity of the groundwater at monitoring wells WT116A and WT101B was 6.3 NTU and
<1 NTU respectively.

5.3.2 Comparative Analysis of Ground Water Analytical Results

Presented in Table 5-5 are the levels of contaminants detected as a function of time from the
various monitoring wells surrounding the Himco Site. To further aid in the conceptual
understanding of the site conditions, the sample results are presented on Figure 5-3 for the 1995
sampling round and in Figure 5-4 for the 1990-1992 sampling round. The ground water
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analytical results from the 1990-1992 Remedial Investigation are compared with the September
1995 ground water sampling results in order to quantify any changes in ground water quality
related to the Himco Site. For the purposes of this comparison, dissolved metals results from the
RI investigation (Volume 4 of the Final RI Report, Donohue, 1992) were compared against data

- from the 1995 sampling round. Similarly, all other analyses (VOCs, SVOCs, and

Pesticides/PCBs) reported in Volume 4 of the Final RI Report were used for comparison against
the most current data. As shown in Table 5-4, some compounds that are commonly considered
laboratory contaminants (Di-n-octylphthalate, bis(2-Ethylhexyl)phthalate, Methylene Chloride,
Acetone, Chloroform) were detected in the 1990-1992 Remedial Investigation’s ground water
sampling.  Low-level detections of these compounds were “J” qualified (estimated
concentration), and they are reported along with the other analytical results. However, these
compounds may not typify the actual site contaminants, and the detection of similar compounds
in the analytical results of the September 1995 data were attributable laboratory contamination
and were “U” qualified.  Phthalates are commonly detected in SVOC analyses, because
phthalates are used as plasticizers in the many types of plastic laboratory equipment that SVOC
samples may contact during SVOC sample collection, extraction, preparation, and analysis.
These same types of phthalate plasticizers and plastics used in laboratories are also utilized in
other common commercial consumer products, and as the Himco Dump site is a landfill, such
phthalate containing plastics may have been disposed of here. This means that plastics in the
landfill may potentially provide a non-laboratory source of the phthalates detected in the SVOC
analyses. Further monitoring of the groundwater is necessary to conclusively determine the true
source (site contamination or laboratory contamination) of the phthalates detected. Nonetheless,
as the site history suggests that a source of phthalates was disposed of at the Himco Superfund
Dump Site, all of the non-qualified phthalate results are presented in Figures 5-3 and 5-4 and in
Tables 5-4 and 5-5, and these phthalate findings will be discussed.

Metals: In the 1990-1992 sampling event, upgradient monitoring wells WTB1, WTB2, WTB3,
WTB4, WTCP1, WT102A, WT102B, and WT102C and downgradient monitoring wells WTE2,
WTE3, WTM1, WTM2, WINI, WTO1, WTP1, WT101A, WT101B, WT101C, WT103A,
WTI104A, WT105A, WT106A, and WT111A yielded results for metals. Of this set of wells,
WTB1, WTB2, WTB3, WTB4, WTCP1, WTE2, WTE3, WTM1, WTM2, WTN1, WTP1,
WTI101C, WT102C, WT103A, WT104A, WT105A, and WT106A were not resampled in 1995.
During the 1995 sampling event upgradient monitoring wells WT102A, WT102B WT112B, and
WTI113B and down gradient monitoring wells WTE1, WTO1, WT101A, WT101B, WTI111A,
WT114A, WT114B, WT115A, WT116A, WT116B, WT117A, WT117B, and WT118B yielded
results for metals. ‘

The upgradient water quality during the 1990-1992 sampling event was determined by the
analytical results from monitoring wells WTB1, WTB2, WTB3, WTB4, WTCP1, WTI102A,
WT102B, and WT102C; several of these monitoring wells were sampled twice or more during
1990-1992. Monitoring wells, WTB1, WTB2, WTB3, WTB4, from the WTB well cluster
displayed the following results during the first round of sampling: Manganese (36.1 pg/L),
Manganese (2.1 B pg/L) and Selenium (2.3 BJ pg/L), Antimony (63.4 nug/L) and Manganese
(439 J pg/L), and Antimony (35.2 B pg/L) and Manganese (144 J ug/L), respectively. The
second round of 1990-1992 groundwater sampling yielded for monitoring wells WTB2, WTB3,
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and WTB4 Manganese (8.9 BJ pg/L), Manganese (359 ng/L), and Antimony (13.7 B pg/L),
Manganese (136 pg/L), and Lead (1.90 B pg/L), respectively.  Monitoring well WTB3 was
sampled twice during the 1990-1992 time period. One of the two sets of analyses resulted in the
detection of Antimony (63.4 pg/L), while the other results were non-detect. These differences

 may suggest that the elevated levels of Antimony were a sampling artifact possibly related to

turbidity. For the monitoring wells WTB2, WTB3, and WTB4 sampled twice during the 1990-
1992 sampling event Antimony and Manganese are consistently found in the upgradient
groundwater at significant levels above the MCL for Antimony ( 6 ng/L) and the secondary MCL
for Manganese (50 pg/L). Monitoring well WTCP1 was only sampled once during the 1990-
1992 sampling event, and this monitoring well yielded results of Manganese (8.5 B ug/L),
Selenium (2.1 B png/L), and Mercury (0.20 J pg/L). Upgradient monitoring wells WTB1, WTB2,
WTB3, WTB4, and WTCP1 were not sampled during the 1995 sampling event. The far
upgradinet monitoring well cluster WT102 was sampled during the 1990-1992 groundwater
sampling event and during the 1995 groundwater sampling event. Monitoring well WT102A was
sampled three times during the 1990-1992 sampling event with the following findings: Manganese
(5.20 BJ pg/L) and Arsenic (1.10 BJ pg/L), Manganese 3.7 BJ pg/L), and Manganese (8.10
tg/L). Monitoring well WT102B was sampled once, and Manganese (115 pg/L) was found at
a level greater than the secondary MCL of Manganese (50 pug/L). Monitoring well WT102C was
sampled once during the 1990-1992 sampling event, and the results were non-detects. In 1990-
1992 the upgradient groundwater quality was impacted by Manganese at levels above secondary
MCLs as determined by the results of monitoring wells WTB3 (439 J ng/L), WTB4 (144 J pg/L
and 136 pg/L), and WT102B (115 pg/L) and by Antimony above MCLs as determined by the
results of monitoring wells WTB3 (63.4 pg/L) and WTB4 (352 B ug/L and 13.7 B pg/L).
Further, Lead, Mercury, Arsenic, and Selenium were also detected at concentrations below MCLs
or action levels. For those monitoring wells that were sampled more than once during the 1990-
1992 sampling event, these low-level metal detections were not found in the groundwater again,
which suggests that these may be anomalous results due possibly to sampling artifacts. Results
of the 1995 sampling event, which include the existing monitoring wells WT102A and WT102B
and newly the installed monitoring wells WT112A, WT112B, WT113A, and WT113B, yielded
the following results Manganese (30.2 pg/L) and Antimony (21.7 B pg/L), Antimony (29.7
ng/L) and Non-detect, Manganese (119 pg/L), and Manganese (148 pg/L), respectively. A
comparison of monitoring wells WT102A and WT102B sampled both in 1990-1992 and the 1995
sampling events shows that Manganese (30.2 pg/L and 87.3 pg/L, respectively) continues to be
found in the upgradient groundwater at levels exceeding the secondary MCL for Manganese (50
ng/L). Additionally, for monitoring wells WT102A and WT102B the 1995 sampling round
yielded results of Antimony (21.7 B pg/L and 29.7 ug/L, respectively) above the MCL for
Antimony (6 pg/L). Antimony was previously not found in monitoring wells WT102A and
WTI102B during the 1990-1992 sampling event, but Antimony was detected in the groundwater
during the 1990-1992 sampling event in the WTB monitoring well cluster. The 1995 sampling
results from the four upgradient monitoring wells, WT112A, WT112B, WT113A, and WT113B,
newly installed to the east of monitoring well cluster WTB demonstrate that Manganese (119
ng/L and 148 pg/L) also impacts the upgradient groundwater along the entire norther edge
(upgradient) of the Himco Dump site. As evident by the detection of Manganese and Antimony
during the 1990-1992 groundwater sampling and the continued detection of Manganese and
Antimony during the 1995 groundwater sampling, the ground water quality upgradient of the
Himco Site has not changed since the RI sampling event with regards to metals.
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The downgradient water quality during the 1990-1992 sampling event was determined by the
analytical results from monitoring wells WTE2, WTE3, WTM1, WTM2, WTN1, WTO1, WTP]1,
WTI01A, WT101B, WT101C, WT103A, WT104A, WT105A, WT106A, and WT111A; several
of these monitoring wells were sampled twice or more during 1990-1992. Monitoring well
cluster WTE’s monitoring wells WTE2 and WTE3 displayed the following results Copper (7.6
B pg/L), Lead (2.1 BJ pg/L), Selenium (2.1 B pg/L), and Manganese (9.1 BJ pg/L), Antimony
(54.0 B pg/L), Arsenic (5.3 B pg/L), and Manganese (18.2 J pg/L), respectively. Monitoring
well WTE2 was resampled during the 1990-1992 sampling event and only Lead (1.2 B ug/L) was
detected. This suggests that the low-level Copper, Manganese, and Selenium detections from the
first round of 1990-1992 sampling may be due to sampling artifacts. The levels of Antimony
found in the WTB well cluster groundwater samples exceed the Antimony MCL (6 pg/L), and
some groundwater samples exceeded the secondary MCL for Manganese (50 pg/L). The
monitoring well cluster WTM was sampled twice during the 1990-1992 sampling event and the
first sampling round produced for monitoring well WTM1 and WTM2 Antimony (46.5 B pg/L),
Selenium (3.0 B pg/L), and Manganese (77.6 J pg/L) and Manganese (408 pg/L), respectively.
The second round of sampling at monitoring well cluster WTM showed results of Lead (2.0 BJ
ug/L) and Manganese 103.0 pug/L) for monitoring well WTMI and results of Manganese ( 331
pg/L) for monitoring well WIM2. For monitoring wells WITM1 and WTM2 Manganese was
detected in both 1990-1992 sampling rounds, for WIM1 Antimony was detected during the first
sampling but not in the second groundwater sampling. This suggests that sample artifacts may
account for the difference in° Antimony results. The groundwater levels of Antimony and
Manganese exceeded the Antimony MCL (6 pg/L) and the secondary Manganese MCL (50 ug/L)
for some groundwater samples. Monitoring wells WT104A and WT106A were sampled twice
during the 1990-1992 sampling event as well. During the first round of the 1990-1992 event at
monitoring wells WT106A and WT104A Lead (230 BJ ng/L), Manganese (242 pg/L), Arsenic
(5.40 BJ pg/L), and Selenium (3.90 BJ pg/L) and Lead (2.3 BJ ng/L) and Manganese (6.80 BJ
ug/L) were detected respectively. The second round of 1990-1992 groundwater sampling at
monitoring wells WT104A and WT106A yielded Manganese (5.4 B pg/L) and Beryllium (13.2
J pug/L), Cadmium (7.0 pg/L), Cobalt (17.0 B pug/L), Copper (16.6 BJ pg/L), Lead (1.4 BJ pg/L),
Manganese (244 pg/L), and Chromium (8.6 BJ pg/L). The levels of Manganese detected during
both 1990-1992 groundwater sampling for monitoring well WT106A exceeded the secondary
MCL for Manganese (50 ug/L). Additionally both monitoring wells WT104A and WT106A had
low-level detections of metals during the 1990-1992 sampling event, which were not replicated
during a second sampling. The most probable cause for these disparities in reported levels is
sampling artifacts. Monitoring well WT105A was sampled three times during the 1990-1992
sampling event and yielded Copper (3.70 B ng/L), Lead (2.40 BJ pg/L), and Manganese (68.20
ng/L) in excess of the secondary MCL for Manganese (50 pg/L) during the first sampling round,
Chromium (4.3 B pg/L), Copper (4.90 BJ pg/L), Lead (1.5 BJ pg/L), and Manganese (21.6 pg/L
) during the second sampling round, and only yielded Manganese (5.40 B pg/L) during the third
sampling round. Monitoring well WTP1 was sampled twice during the 1990-1992 sampling
event on 23 September 1991 and on 26 September 1991, and the results of the groundwater
sampling produced results of Arsenic (15.60 pg/L) and Manganese (372.0 pg/L) and Manganese
(14.80 B pg/L), respectively. Monitoring wells WTN1 and WT103A were sampled once during
the 1990-1992 sampling event. Monitoring well WTNI displayed the following results,
Manganese (129.00 pg/L), Arsenic (1.90 BJ pg/L), and Lead (3.00 BJ pug/L).. Monitoring well
WTI103A had results of Arsenic (2.30 pg/L) and Manganese (102 pg/L) in excess of the
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secondary MCL for Manganese (50 pg/L), Lead (1.40 BJ ng/L), and Copper (8.90 B pg/L).
Monitoring well cluster WT101 produced Arsenic (10.80 pg/L), Lead 1.70 BJ pg/L), and
Manganese (2070 upg/L) results at monitoring well WT101A, Arsenic (4.20 B pg/L) and
Manganese (76.70 pg/L) results at monitoring well WT101B, and Chromium (206 pg/L), Arsenic
(8.10 BJ png/L), and Manganese (28.80 pg/L ) results at monitoring well WT101C. Monitoring
wells WT101A and WTI101B had Manganese results exceeding the secondary MCL for
Manganese (50 pg/L), and monitoring well WT101C showed that Chromium (206 pg/L) was in
excess of the Chromium MCL (100 pg/L). The state of the downgradient groundwater during
the 1990-1992 time period was impacted by levels of Manganese above the secondary MCL for
Manganese and was impacted by levels of Antimony above the Antimony MCL. Low-levels of
Selenium, Lead, Arsenic, Beryllium, Cadmium, Cobalt, Copper, and Chromium were also found
in some of the 1990-1992 groundwater samples. These low-level metal detections are presented
in Table 5-5 and are also presented on Figure 5-4. Results of the 1995 sampling event, which
includes the sampling of some of the existing monitoring wells WT101A, WTI101B, WTE],
WTI111A and WTOI1 and the sampling of the newly installed monitoring wells WT112A,
WTI112B, WTI113A, WT113B, WT114B, WT115A, WT116B, WTI117A, WT118B, and WTE1
yielded Manganese, Lead, Chromium, Antimony, Arsenic, and Cyanide. Monitoring wells
WTI101A, WT101B, WT111A, and WTO1 which were sampled during the 1990-1992 sampling
event were resampled during the 1995 sampling event. Groundwater samples obtained from
monitoring wells WT101A and WT101B during the 1995 sampling event yielded Arsenic (7.8
B ng/L) and Manganese (1060 pg/L) in excess of the secondary MCL for Manganese (50 pg/L),
and Chromium (20.6 pg/L) and Manganese (49.3 pg/L), respectively. As reported above,
monitoring well WT101A yielded Manganese (2070 pg/L) and Arsenic (10.80 pg/L) during the
1990-1992 sampling; therefore, Manganese is still impacting the downgradient groundwater at
levels exceeding the secondary MCL of magnesium (50 pg/L) and Arsenic is still impacting the
downgradient groundwater as well. Monitoring well WT101B during the 1990-1992 sampling
event yielded Arsenic (4.20 B pg/L) and Manganese (76.70 ug/L) and in the 1995 sampling event
Manganese (493 pg/L) was detected, so Manganese is still impacting the downgradient
groundwater quality. Monitoring well WTO1 produced levels of Manganese (113 pug/L) and
Antimony (38.6 B pg/L) during the 1990-1992 sampling event and yielded only a detection of
Manganese (205 pg/L) during the 1995 sampling event. At monitoring well WTO1, the
downgradient water quality is still being impacted by Manganese at levels exceeding the
secondary MCL of Manganese (50 pg/L). Monitoring well WT111A had results for Arsenic
(3.10 BJ pg/L), Chromium (2.90 B pg/L), Manganese (756 pg/L), and Nickel (13.00 pg/L)
during the 1990-1992 sampling event, and during the 1995 sampling event Manganese (201 pg/L)
was detected. From the results of monitoring well WT111A Manganese is still affecting the
downgradient water quality at levels above the secondary MCL of Manganese (50 pg/L).
Manganese was the only metal of concern found in monitoring wells WTE1 (156 ng/L), WT117B
(61.2 pg/L), WT115A (413 pg/L), and WT116B (203 pg/L) during the 1995 sampling event; all
of these Manganese detections are above the secondary MCL for Manganese (50 ug/L). The
newly installed monitoring wells WT116A, WT117A, WT118B were sampled during the 1995
sampling event, and yielded Manganese (696 pg/L) at a level exceeding the secondary MCL for
Manganese (50 pg/L) and Antimony (20.4 B ng/L) at levels exceeding the Antimony MCL (6
ng/L) for monitoring well WT116A, Chromium (44.2 B pug/L), Lead (3.4 pg/L) and Manganese
(1230 pg/L) at a level exceeding the secondary MCL for Manganese (50 pg/L) for monitoring
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well WT117A, and Chromium (14.4 pg/L) and Manganese (76.9 pg/L) at a level exceeding the
secondary MCL for Manganese for monitoring well WT118B. The newly installed monitoring
well cluster WT114 has two monitoring wells, which yielded Arsenic (23.3 pg/L) and Manganese
(393 pg/L) for monitoring well WT114A and Cyanide (11.4 pug/L), Arsenic (18.5 pg/L), and
Manganese (182 pg/L) for monitoring well WT114B. The data for the newly installed well
cluster WT114 and monitoring well WT118B is insufficient for assessing changes in water quality
that may be related to the Himco Site as these are new data points. In the case of these new
monitoring wells, the detection of elevated metals in the ground water that is attributable to the
Himco Site warrants further monitoring at these locations. It should be noted that the turbidity
of the purge water for monitoring well WT118B surged above 200 NTUs approximately 15
minutes prior to sampling, and that the elevated metals detected from this well may be a sampling
artifact. Cyanide was the only newly discovered inorganic, and it was found only during the
most current sampling round in 1995. The occurrence of Cyanide is associated with a new
monitoring well location (WT114B). Ground water quality downgradient of the Himco Site does
not appear to have changed significantly since the RI sampling event with regards to metals. As
in 1990-1992, downgradient groundwater levels of Antimony, Arsenic, and Manganese and low
lead levels were still being detected in 1995; therefore, the downgradient groundwater quality of
the Himco Site does not appear to have changed significantly, since the 1990-1992 RI sampling
with respect to metals.

VOCs: In the 1990-1992 sampling event, monitoring wells WIB1, WTB3, WTB4, WTCP1,
WTE2, WTE3, WTM1, WTP1, WT101A, WT101B, WT106A, and WT111A yielded VOC
results. Of this set of wells, WTB1, WTB3, WTB4, WTCP1, WTE2, WTE3, WTM1, WTP1,
and WT106A were not resampled during the 1995 sampling round.

For the purposes of this discussion, VOC compounds that are commonly considered laboratory
contaminants and that were “J” (estimated concentration) qualified will not be used in this
comparative analysis. These compounds include Acetone, Chloroform, Methylene Chloride, and
Hexanone. Samples taken from upgradient monitoring wells WTB1, WTB3, WTB4, and WTCP1
during the RI (1990 -1992 sampling) were found to contain the following compounds:
Dibromochloromethane (5 pg/L), Bromodichloromethane (2 J - 6 ng/L), Chloromethane (5 pg/L
J), Acetone (27 ng/L), Chloroform (23 pg/L), and 1,1,1 Trichloroethane (8 ug/L J). During the
1990-1992 and 1995 sampling events, background monitoring wells WT102A and WT102B,
which are upgradient from the WTB well cluster, failed to yield any VOC detections. Results -
of the 1995 sampling event for newly installed upgradient monitoring wells WT112A, WT112B,
WTI113A, and WT113B yielded non-detects. Based on the most recent contoured ground water
elevation data (see Figures 5-1 and 5-2), which suggests a southeast flow direction in the vicinity
of monitoring wells WTB1 through WTB4 and WTCP1, some or all of the VOCs detected in
these wells may be attributable to upgradient sources. Therefore, changes in ground water quality
upgradient of the Himco Site with regards to VOCs may not be absolutely determined.

Downgradient monitoring wells that yielded detects of VOCs not attributable to possible
laboratory contamination in the 1990-1992 sampling event include WTP1, WT101A, WT101B,
WTI106A, and WT111A. Contaminants detected and their ranges of values include 1,1-
Dichloroethane (3 pg/lL J), Benzene (1 to 3 pg/l J), Chloromethane (13 pg/L J), 1,2-
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Dichloroethene (5 J - 6 pg/L), and Chloroethane (2 ug/L J). None of the VOCs detected in
upgradient monitoring wells WTBI, WTB3, WTB4, and WTCP! (excluding the possible
laboratory contaminant Chloroform ) were found in ground water samples from the downgradient
monitoring wells in the RI sampling event. Contaminants detected in downgradient monitoring
wells from the 1995 sampling event include 1,1 Dichloroethane (1 - 7 pug/L J), Benzene (1 J -
15 pg/L), Chloroethane (6 pg/L J), Carbon Disulfide (0.7 - 2 png/L J), 1,2 Dichloroethene (1 pg/L
J), Bromodichloromethane (2 - 7 ug/L J), Dichloropropane (1 pg/L J), Chloroform (2 pug/L J),
and Trichloroethene (0.9 pg/L J). Of the original monitoring wells sampled in 1990-1992 that
had VOC detects, monitoring well WT101A showed a repeated occurrence of low levels of 1,1
Dichloroethane (3 pg/L J (1991) -5 pg/L J(1995)) in the 1995 sampling, and monitoring well
WT101B showed a repeated occurrence of Chloroethane (13 pg/L (1991) - 6 pg/L J (1995)).
Monitoring well WT116A was newly installed in a downgradient region previously unmonitored
in 1990-1992. The VOC results for monitoring well WT116A reveal that the downgradient water
in this area is impacted by 1,1 Dichloroethane 7 J ug/L), 1,2 Dichloroethene (total) (1 J ug/L),
TCE (0.9 J ug/L), and Benzene (15 pg/L) at a level exceeding the Benzene MCL (5 pg/L).
Monitoring wells WTE2 and WT105A further downgradient of monitoring well WT116A showed
no VOC contamination during the 1990-1992 groundwater sampling, but these monitoring wells
were not resampled in 1995, because monitoring well WTE2 was not suitably constructed and
monitoring well WT105A was farther downgradient than was consistent with the project
objectives. Further groundwater monitoring at monitoring wells WT116A and WT116B and
downgradient of monitoring well WT116A is indicated. It can be shown however, that the
overall list of contaminants and their range of levels detected in 1995 from monitoring wells
downgradient of the Himco Site are mostly similar to those from the 1990-1992 RI sampling
event. This is particularly evident by comparing the 1995 sampling results from monitoring wells
WT114A (1,1 Dichloroethane 5 g/l J, Benzene 2 pg/L. J) with the 1990-1992 sampling results
of WTP1 (1,1 Dichloroethane 3 pg/L J, Benzene 1 pg/L J) or the 1995 and 1990-1992 results
of sampling at WT101A (1,1- Dichloroethane 5 pg/L J) in 1995, 1,1 Dichloroethane 3 pg/L J
and Benzene 3 pg/LL J in 1990-1992). Based on these observations, it is concluded that the
ground water quality downgradient of the Himco Site has not changed significantly since the RI
sampling event with regards to VOCs.

SVOCs: In the 1990-1992 sampling event, monitoring wells WTB1, WTB2, WTB4, WTE2,
WTM1, WTM2, WTP1, WT104A, and WT106A yielded SVOC analytical results. As discussed
above, many phthalates are common laboratory contaminants and are often detected by an SVOC
analysis; therefore, the bis(2-Ethylhexyl)phthalate and Di-n-octylphthalate results probably are due
to laboratory contamination, as they are not detected at similar levels in the 1990 and 1991
analyses (see Table 5-5). While fluctuations in contaminant levels may be expected due to
migration, ground water changes etc., such abrupt changes in findings, as exemplified by the
results of monitoring well WTM2 ranging from a non-detect result in November 1990 to the
detection of bis(2-Ethylhexyl)phthalate (110 pg/L) in September 1991, or the results of
monitoring well WTP1 showing bis(2-Ethylhexyl)phthalate levels of 3 ug/L J on 23 September
1991 to 29 pg/L on 26 September 1991, strongly indicates that these compounds probably are
not attributable to site contamination.
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Most of the monitoring wells sampled in 1995 were newly installed wells. The SVOC results
for the 1995 sampling round show detects in monitoring well WT101A (Di-ethylphthalate 11
ng/L) and monitoring well WT116A (Dibenzofuran 2 pg/L J, Fluorene 3 ug/L J, Anthracene 0.3
ug/L J, Carbazole 6 ng/L J, Naphthalene 0.4 pug/L J, Acenaphthene 3 pg/L J, and Phenanthrene
0.3 ng/L J). Di-ethylphthalate (11 pg/L) and bis(2-Ethylhexyl)phthalate (13 pg/L) were the only
non-qualified SVOC results, however, these results are most likely attributable to laboratory
contamination. The SVOC compounds detected at the newly installed monitoring well WT116A
were all found at low-levels and were “J” qualified. None of these compounds were found at
other monitoring wells during the 1995 sampling event, but during the 1991 sampling event,
monitoring well WTB2 yielded a low-level “J” qualified detection of Naphthalene (2 ug/L J).
No detections of similar compounds were found in any of the upgradient monitoring wells, so
the possible source of these SVOCs may be on-site. Monitoring well WT116A was newly
installed in a region south of the Himco Site between monitoring wells WT111A and monitoring
well cluster WT101. This region was newly sampled for SVOCs and VOCs in the 1995 sampling
round, and the VOC analyses also reported contaminants of significant levels at monitoring well
WTI116A in the construction debris area. The fact that the SVOCs Dibenzofuran, Fluorene,
Anthracene, Carbazole, Naphthalene, Acenaphthene, and Phenanthrene detected here are not
common laboratory contaminants, and that significant VOC results were also discovered at this
monitoring well suggest that this region may be a previously undiscovered area of contamination.
The construction debris area may contain higher contamination than previously thought and/or
a release may be occurring from the landfill and flowing in the groundwater under the
construction debris area. Further ground water monitoring is necessary to confirm the veracity
of these low-level SVOC results.

Pesticide/PCBs: All of the 1990-1992 and 1995 pesticide/PCB ground water results were non-
detects.
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Table 5-5

Analyte Levels as a Function of Time

Monitoring Metals (ug/L)
Well
NOV/DEC 90 | JAN91 SEP 91 SEP 95
WTBI Mn 36.1 NA NA NA
WTB2 Mn2.1B NA Mn 8.9 BJ NA
Se 2.3 BJ
WTB3 Sb 63.4 NA Mn 359 NA
Mnd39J
WTB4 Sh 35.2B NA Sh 13.7B NA
Mn 144 J Mn 136
Pb1.90 B
WTCP1 Mn 8.5B NA NA NA
Se 2.1 BJ
Hg 0.20J
WTIDI NA NA NA NA
WTD2 NA NA NA NA
WTD3 NA NA NA NA
WTE!1 NA NA NA Mn 156
WTE2 Cu7.6B NA Pb1.2B NA
Pb2.1BJ
Mn 9.1 BJ
Se2.1B
WTE3 Ba 220 NA NA NA
Sb 54.0 B
As5.3B
Mn 18.2J
WIMI1 Sh 45.5B NA Pb 2.0 BJ NA
Se3.0 B Mn 103.0
Mn 77.6 J
WTM2 Mn 408 NA Mn 331 NA
WINI Mn 129.00 NA NA NA
As 1.90 BJ
Pb 3.00 BJ
WTO1 Mn 113 NA NA Mn 205
Sb 38.6 B
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Table 5-5 Analyte Levels as a Function of Time
Monitoring Metals (ug/L)
Well
NOV/DEC 90 JAN 91 SEP 91 SEP 95
WTP1 NA NA 26 Sep 91 NA
Mn 14.80 B
23 Sep 91
As 15.60
Mn 372.0
WTI01A As 10.80 NA NA As7.8B
Pb 1.70 BJ Mn 1060
Mn 2070 Pb1.7U
WTI101B NA NA As4.20B As 3.8U
Mn 76.70 Mn 49.3
WT101C NA NA Cr 206 NA
As 8.10 BJ
Mn 28.80
WT102A As 1.10 BJ Mn 3.7 BJ Mn 8.10 BJ Mn 30.2
Mn 5.20 BJ Sb 21.7B
WT102B NA NA Mn 115 Mn 87.3
As48B
Sb 29.7
WT102C NA NA ND NA
WTI103A ND NA As 2.30 BJ NA
Cu890B
Pb 1.40 BJ
Mn 102
WT104A Pb 2.3 BJ NA Mn54B NA
Mn 6.80 BJ
WT105A Cul.70B Cr43B MnS540B NA
Pb 2.40 BJ Cu 4.90 BJ
Mn 68.20 Pb1.5BJ
Mn 21.6
WT106A Pb 2.30 BJ Be13.2J NA NA
As 5.40 BJ Cd7.0
Mn 242 Co17.0B
Se 3.90 BJ Cu 16.6 BJ
Pb 1.4 BJ
Mn 244
Cr8.6 BJ
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Table 5-5

Analyte Levels as a Function of Time

Monitoring Metals (ug/L)
Well
NOV/DEC 90 | JAN91 SEP 91 SEP 95
WT111A NA NA As 3.10 BJ As38U
Cr290B Crd4.0U
Mn 756 Mn 201
Ni 13.00 B Nil6.0BX
NEW WELLS
WTI12A NA NA NA ND
WT112B NA NA NA Mn 119
WTI13A NA NA NA ND
WT113B NA NA NA Mn 148
WTI114A NA NA NA As 23.3
Mn 393
‘WT114B NA NA NA CN'11.4
As 18.5
Mn 182
WTI15A NA NA NA Mn 413
WT116A NA NA NA Mn 670
WT116B NA NA NA Mn 203
WTI117A NA NA NA Cr44.2B
Pb 3.4
Mn 230
WT117B NA NA NA Mn 61.2
WT118B NA NA NA Mn 76.9

NA: Not applicable or Not sampled during the sampling round, ND: Sampled but Non-detect

For the 1990-1992 Metals/Cyanide data, B: Value reported was less than the CRDL but greater than the IDL,
J: Estimated concentration. :
For the 1995 Metal/Cyanide data, B: “J” estimated concentration, X: Sample result is greater than the IDL but less than 5
times the amount found in any blank. These data should be considered as “U” qualified (National Functional

Guidelines 1994).
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Table 5-5 Analyte Levels as a Function of Time
Monitoring VOCs (ug/L)
Well
NOV/DEC 90 JAN 91 SEP 91 SEP 95
WTB1 Dibromochloromethane 5 NA NA NA
Bromodichloromethane 6
WTB2 ND NA ND NA
WTB3 ND NA Acetone 27 NA
Chloromethane 5 J
Chloroform 26
WTB4 Bromodichloromethane 2 J NA Chloroform 23 NA
Chloroform 4 J Bromodichloromethane
2J
Dibromochloromethane
27
WTCP1 Methylene Chloride 2 J NA NA NA
Chloroform 1J
1,1,1 Trichloroethane 8 J
Dibromochloromethane 2 J
WTDI NA NA NA NA
WTD2 NA NA NA NA
WTD3 NA NA NA NA
WTE1 NA NA NA ND
WTE2 Hexanone NA Chloroform 2 J NA
0.7J
WTE3 Hexanone NA NA NA
0.7J
WTMI ND NA Chloroform 2 J NA
WTM2 ND NA ND NA
WTNI1 ND NA NA NA
WTO1 ND NA NA ND
WTP1 NA NA 1,1Dichloroethane 3 J NA
Benzene 1J
(23 Sep)
Chloroform 6 J
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Table 5-5 Analyte Levels as a Function of Time
T Monitoring | VOCs (ug/L)
Well
NOV/DEC 90 JANI1 SEP 91 SEP 95
WTI01A 1,1 Dichloroethane 3 J NA NA 1,1Dichloroethane
Benzene 3 J 57
WT101B NA NA Chloroethane 13 J Chloroethane 6 J
WTI01C NA NA ND NA
WTI102A ND ND ND ND
WT102B NA NA ND ND
- WT102C NA NA ND NA
WTI03A ND NA ND NA
WTI104A ND NA ND NA
WTI05A ND ND ND NA
WTI106A Chloroethane 2J 1,2 Dichloro | 1,1 Dichloroethane 3 J NA
1,2 Dichloroethene (total) 6 ethene (total) | Benzene 3J
i 5J 25SEP95
o 1,2 Dichloroethene
(total) 5§ J
WTI11A NA NA Benzene 1 J ND
NEW WELLS
WTI112A NA NA NA ND
-
WTI112B NA NA NA ND
WTII13A NA NA NA ND
WT113B NA NA NA ND
T
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Table 5-5

Analyte Levels as a Function of Time

Monitoring
Well

VOCs (ug/L)

NOV/DEC 90

JAN 91

SEP 91

SEP 95

WTI114A

NA

NA

NA

1,1
Dichloroethane 5J
Carbon Disulfide
0.7J

Benzene 2 J

WT114B

NA

NA

NA

1,1
Dichloroethane
1J

1,2
Dichloroethene
(total) 1J
Carbon Disulfide
2J

WTI115A

NA

NA

NA

Benzene 1J

WT116A

NA

NA

NA

1,1
Dichloroethane 7
J

1,2
Dichloroethene
(total) 1J

TCE 0.9J
Benzene 15

WT116B

NA

NA

NA

ND

WT117A

NA

NA

NA

ND

WT117B

NA

NA

NA

WT118B

NA

NA

NA
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Table 5-5 Analyte Levels as a Function of Time
Monitoring SVOCs (ug/L)
Well
NOV/DEC 90 JAN91 SEP 91 SEP 95
WTBI Di-n-octylphthalate 8 J | NA NA NA
bis(2-Ethylhexyl)
phthalate 2 J
WTB2 ND NA Naphthalene 2 J NA
bis(2-Ethylhexyl)
phthalate 6 J
WTB3 ND NA ND NA
WTB4 bis(2-Ethylhexyl) NA bis(2-Ethylhexyl) NA
phthalate 32 phthalate 3 J
WTCP1 ND NA NA NA
WTD1 NA NA NA NA
WTD2 NA NA NA NA
WTD3 NA NA NA NA
WTE! NA NA NA ND
WTE2 ND NA Bis(2-Ethylhexyl) NA
phthalate 16
WTE3 ND NA NA NA
WTMI ND NA Bis(2-Ethythexyl) NA
phthalate 3 J
WTM2 ND NA Phenol 2J NA
bis(2-Ethylhexyl)
phthalate 110
WTNI ND NA NA NA
WTO1 ND NA NA bis (2-Ethylyhexyl)
phthalate 13
WTP1 NA NA 3J Bis(2-Ethylhexyl) NA
phthalate
26 Bis(2-Ethylhexyl)
phthalate SEP 29
WTIOIA NA NA NA Di-ethylphthalate 11
WT101B NA NA NA ND
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Table 5-§ Analyte Levels as a Function of Time

Monitoring SVOCs (ug/L)

Well

NOV/DEC 90 JAN91 SEP 91 SEP 95

WT101C NA NA NA NA

WTI102A NA NA NA ND

WTI102B NA NA NA ND

wT102C NA NA NA NA

WTI03A ND NA NA NA

WT104A Dioctylphthalate 8 J NA Bis(2-Ethylhexyl)phthalate 10 NA

WTI05A ND ND ND NA

WT106A ND NA Bis(2-Ethylhexyl)phthalate 4 J | NA

WT111A NA NA ND ND

NEW WELLS

WTI112A NA NA NA ND

WT112B NA NA NA ND

WTI113A NA NA NA ND

WT113B NA NA NA ND

WTI114A NA NA NA ND

WT114B NA NA NA Butylbenzylphthalate 0.2 J

WTI15A NA NA NA bis (2-
Ethylyhexyl)phthalate 0.4 J

WT116A NA NA NA Dibenzofuran 2 J
Fluorene 3 J
Anthracene 0.3 J
Carbazole 6 J
Naphthalene 0.4 J
Acenaphthene 3 J
Phenanthrene 0.3 J

WT116B NA NA NA ND

WTI117A NA NA NA ND ‘

WT117B NA NA NA ND

WT118B NA NA NA ND
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Table 5-5

Analyte Levels as a Function of Time

Monitoring Pesticides/PCBs (ug/L)
Well
NOV/DEC 90 JAN 91 SEP 91 SEP 95

WTBI ND NA NA NA
WTB2 ND NA ND NA
WTB3 ND NA ND NA
WTB4 ND NA ND NA
WTCP1 ND NA NA NA
WTDI1 NA NA NA NA
WTD2 NA NA NA NA
WTD3 NA NA NA NA
WTE1 NA NA NA ND
WTE2 ND NA ND NA
WTE3 ND NA NA NA
WTIMI ND NA NA NA
WTM2 ND NA ND NA
WINI ND NA NA NA
WTO1 ND NA NA ND
WTPI NA NA ND NA
WTI01A ND NA NA ND
WTI01B NA NA ND ND
WT101C NA NA ND NA
WT102A ND ND ND ND
WT102B NA NA ND ND
WT102C NA NA ND NA
WT103A ND ND ND NA
WTI104A ND NA ND NA
WT105A ND ND ND NA
WT106A ND ND ND NA
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Table 5-5 Analyte Levels as a Function of Time

Monitoring Pesticides/PCBs (ug/L)

Well

WTI11A NA NA ND ND
NEW WELLS

WT112A NA NA NA ND
WT112B NA NA NA ND
WTI13A NA NA NA ND
WT113B NA NA NA ND
WTI114A NA NA NA ND
WT114B NA NA NA ND
WTI115A NA NA NA ND
WT116A NA NA NA<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>